
 

 

Inside This Issue: 

January  -  February  2021 T O T A L  I M P U L S E  V O L U M E  2 1 ,  N O .  1  

ATLANTIC RESEARCH CORPORATION DROPSONDE 

50 Years Ago: Apollo 14 

Estes 
Orange Bullet 

Article: Page 

Designer Series: Orange Bullet 3 

50 Years Ago: Apollo 14 5 

ARC Dropsonde  9 

View From The Flight Line 14 

Club News 17 

View From The Build Line 18 

Current Events in Space Exploration 20 

Competition Corner 24 

This Month in Aerospace History 25 

vNARCON 2021 29 

Launch Windows 37 

Vintage Ad 38 



T O T A L  I M P U L S E  V O L U M E  2 1 ,  N O .  1  

 

Page 2  

CLUB OFFICERS 
President: Scott Miller 
Vice President: Roger Sadowsky 
Treasurer: Tony Haga 
Secretary: Bob Dickinson 
Editor / NAR Advisor: Buzz Nau 
Communications: Dan Harrison 
Board of Director: Dale Hodgson 
Board of Director: Mark Chrumka 
Board of Director: Dave Glover 
 

MEMBERSHIP 
To become a member of the Jackson Model 
Rocketry Club and Huron Valley Rocket Society 
means becoming a part of our family.  We have 
monthly launches and participate in many edu-
cational events.  We encourage 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 ex-
pertise.  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 ($30.00 individual or $40.00 family) to our 
mailing address:  
 
JMRC/HUVARS  
C/O Bob Dickinson  
5668 Big Fish Rd  
Goodrich, MI 48438  
 
Members enjoy participating in club projects, 
meeting an incredible group of positive people, 
and no launch fees!  
 

COMM CHANNELS 
There are several ways to keep in touch with the 
JMRC/HUVARS 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.  
 
Groups.io: The JMRC groups.io site is a place 
to share files and also serves as our primary e-
mail list serv. Follow this link to join, 
https://groups.io/g/jmrc 
 
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/zc5IC1  

On the Cover: 

(top right) Atlantic Research Corporation Dropsonde 
Meteorological Vehicle - ARC photo (center - left) Vern 
Estes with his Orange Bullet design - photo courtesy of 
Estes LLC (bottom - left) Apollo 14 before mission crew 
photo (bottom - right) Crew Quarantine - NASA photos 

Fade To Black Rocket Works 

Heavy Duty Launch Pads For Every Need 

All pads are powder coated for lasting durability 

https://www.facebook.com/fziegler13/ 

Concept Mini $119 Concept X-treme $325 

Concept $285 Ground Pounder $345 

TARC Pad $285 Ground Pounder Heavy $425 

+Shipping  

Launch/Event Calendar - 2020 
• March 14 (MIS) 
• April 11 (MIS) 
• May 9 (MIS) 
• CrapShoot VI - May 23,24 (tentative) (Muskegon) 
• June 13 (MIS) 
• July 11 (MIS) 
• NARAM 62 - July 25 - 31 (Geneseo, NY)  
• August 15 (MIS) 
• September 19 (MIS) 
• October 10 (MIS) 
• November 14 (MIS) 

NOTE: Launch dates are subject to change without notice.  
Be sure to call the “launch hotline” at 517.262.0510 for the 
latest weather and field information or sign up for the JMRC 
Notification GroupMe chat. 

Welcome to the January / February 2021 
issue of Total Impulse. 2020 was rotten 
year for the most part and now it appears 
that 2021 is up for the challenge and at-
tempting to be an even worse year. I have 
faith that things will turn around for the 
better soon and that we will be able to fly 
together in person. Until then I will try to 
keep you informed with what is going on in 
the hobby, within the club, and in space 
exploration. That said, there has been a lot 
happening in model rocketry and space 
exploration over the past couple of months! 
There were two major events over the past 
couple of months, one hobby related and 
another involving space exploration. 
 
NARCON 2021 was held as a virtual con-
ference this year and despite audio visual 
difficulties, it went pretty well. There were 
18 technical presentations, two major key-
note sessions, NAR trustee and town hall 
meetings, virtual tours, and the manufac-
turer’s forum. All for $25 which was a real 
bargain. In my article I only wrote reviews 
of the sessions I personally attended and 
have yet to check out all of the remaining 
sessions. With 18 technical sessions in 
total there was something interesting and 
informative for everyone. In a nice move 
for the membership the recordings will be 
released 30 days after the event. I would 
expect them then to be online around the 
first week of March. Some of the sessions 
are already available on YouTube and I 
linked those in the article. If you are 
jonesing for something model rocket relat-
ed in the cold days of March then I highly 
recommend checking out some of the ses-
sions from NARCON 2021.  
 
The other major event was the successful 
landing of the fifth Mars rover, Persever-
ance. As of writing this there are only a  

handful of images released, but it is al-
ready apparent that the sensors and instru-
ments onboard Perseverance are much 
more advanced than those on previous 
rovers. Additionally, a mini-helicopter Inge-
nuity will soon make the first attempt at 
powered flight on another planet. The tech-
nology deployed on this two-year mission 
is paving the way for future manned mis-
sions.  
 
We also observed the 50th anniversary of 
Apollo 14 recently. This mission had a lot 
riding on it after the close calls with Apollo 
12 (lightning strikes) and Apollo 13 (LOX 
tank explosion). Another close call or 
worse would have cancelled the already 
culled remaining missions. Thankfully Apol-
lo 14 restored faith in the program which 
went on to fly three more historic missions.  
 
I’d like to thank the members that contribut-
ed to this issue, Kathy Kippen, Dale Hodg-
son, Mark Chrumka, Chris Timm, and Tony 
Haga. I couldn’t do this without your sup-
port and the support of you the reader. 
Please let me know if you are interested in 
contributing to a future issue or need help 
with a submission. I am more than happy 
to lend assistance and appreciate all of the 
articles from contributors in the past.  

About Total Impulse 

Total Impulse  is the official newsletter of the 
Jackson Model Rocket Club (JMRC), Tripoli 
Prefecture 96, NAR Section 620. Published Bi-
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 copy-
righted 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 
 E-mail: USSMidway@gmail.com 

http://www.jmrconline.org
https://groups.io/g/jmrc
https://groupme.com/join_group/28013422/zc5IC1
https://www.facebook.com/fziegler13/
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Estes Orange Bullet 
by Kathy Kippen 

 

 
 
 
A novel concept idea developed by Vern Estes as a 
featherweight tumble-recovery model that is designed 
to “stick the landing” by landing on its fins rather than 
nose down. 

 

 
 

 
 
 
 
The kit includes: 

1 balsa nosecone 
1 18mm body/motor mount tube 
Pre-laser cut fins and strakes 
Pre-cut cardstock “weights” 
Launch lug 
Decals 
Instruction sheet 

 

 
 
After reviewing the parts list and matching/inspecting 
the parts the build began. I decided to try something a 
little different with the balsa parts by applying sanding 
sealer and sanding until I was satisfied with the finish 
before cutting them from the balsa sheet. This step 
done, I proceeded to cut the fins, strakes and cardstock 
weights from their respective sheets of balsa/cardstock 
and sanding the nubs from the edges. 

 

 

Additional photos courtesy of Estes LLC 
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Next up was to mark the tube with the supplied mark-
ing guide and then glue the strakes to the tube. While 
these were setting up, I glued the cardstock “weights” 
to the bottoms of the fins. 
 

 
 
When all had dried, the fins were then glued into place 
on top of the strakes and left to dry. After the fins 
were firmly in place, the nosecone was then glued into 
the top of the body tube and to the strakes. The launch 
lug was added when the fillets where applied. 
 

 
 

After letting the rocket set for a day to ensure the glue 
was completely dry, I applied several light coats of 
white matte paint as I didn’t have any primer. Over 
that was added fluorescent orange paint. The weights 
were painted black with model paint and a brush. De-
cals where then applied and allowed to cure for a day 
before adding a final coat of clear nail polish 

 

 
A first flight on an Estes 1/2A6 with a 2-second delay 
was very quick off the pad. Good thing I decided on 
using video mode to get a fuzzy-ish launch pic. The 
flight was fine, the recovery not so much. Of all the 
places to land, it hit a tree resulting in all three fins 
being kitted off the body. It will fly again. 

Additional photos courtesy of Estes LLC 
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 For eight years after the flight of Freedom 7, America’s 
first manned space flight, Alan Shepard had been grounded with 
Ménière’s disease. A disorder of the inner ear causing tinnitus, 
hearing loss, and most importantly, vertigo. During those eight 
years Shepard served as NASA’s Chief of the Astronauts Office 
working with fellow Mercury 7 astronaut Deke Slayton (also medi-
cally grounded) in selecting and training crews for missions. In 
1968 Shepard was referred to Dr. William House by astronaut 
Thomas Stafford to treat his Ménière’s. He successfully under-
went the experimental surgery and was placed back on flight sta-
tus in May of 1969. Shepard naturally wanted on a crew as soon 
as possible and as mission commander chose rookie astronauts 
Stuart Roosa (Command Module Pilot) and Edgar Mitchell (Lunar 
Module Pilot). For a short time, they were slotted as the primary 
crew of Apollo 13, but NASA felt Shepard would need more train-
ing due to his extended absence from flight status and pushed 
them to Apollo 14.  

 The original launch date for Apollo 14 was slated for  
July 1970. The near tragic Apollo 13 mission would postpone this 
until January 31, 1971. This was due to the Apollo 13 investiga-
tion as well as modifications to the Saturn V as a result of the 
probe. There was intense pressure for the success of Apollo 14 
as Apollo’s 18 through 20 had been cancelled by Congress. Two 
failures in a row would likely kill the remaining missions. To that 
end, the Apollo 14 Saturn V, SA-509, would see nearly as many 
changes as those implemented after the tragic Apollo 1 fire. 
These changes included a third, isolated oxygen tank added to 
the Service Module. The tanks themselves were completely rede-
signed with upgraded quantity probes, stainless steel sheathed 
wiring, and the addition of isolation valves. The destratification 
fans were also removed. An emergency battery and supplemen-

tary 5 gallons of water were also included. The Lunar Module de-
scent stage fuel tanks were fitted with anti-slosh baffles to prevent 
inaccurate low fuel indication. 

 Apollo 14’s original landing site, Littrow crater in Mare 
Serenitatis, was shifted to Apollo 13’s Cone crater at Fra Mauro 
highlands as NASA considered it a higher scientific priority. Apollo 
14 would also be the final “H” Mission. Apollo 11 through 15 were 
originally slated as H Missions where the Lunar Module crew 
would remain on the surface for roughly two days and perform 
their Extravehicular Activities (EVAs) all on foot. Apollo 16 through 
20 were designated “J” mission with a surface time of three days 
and would include tools like the Lunar Rover to assist in explora- 

(L-R) Apollo 14 Astronauts Al Shepard, Stu Roosa, and Ed Mitchell 

Apollo 14 Liftoff - January 31, 1971 

Buzz Nau—Photos from NASA 
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-tion. With the cancellation of Apollos 18 through 20, the H mis-
sions were cut short to end with Apollo 14, but this did not mean 
the surface exploration would not include technological enhance-
ments. Apollo 14 LM Antares, included the Modular Equipment 
Transport (MET), a rickshaw type wheeled cart that performed as 
a mobile storage container and work bench.  

 Lunar experiments included an ALSEP (Apollo Lunar 
Surface Experiments Package). The ALSEP contained five instru-
ments, the Passive Seismic Experiment (PSE), Active Seismic 
Experiment (ASE), Suprathermal Ion Detector (SIDE), Cold Cath-
ode Ion Gauge (CCIG), and Charged Particle Lunar Environmen-
tal Experiment (CPLEE). The crew also deployed another Laser 
Ranging Retro-Reflector (LR3) similar to one positioned by Apollo 
11 and a Lunar Portable Magnetometer (LPM). From orbit, Stu 
Roosa would conduct his own experiments which included map-
ping an area north of the crater Descartes as a prospective land-
ing site for a future mission (Apollo 16). He also performed map-
ping of the lunar gravity field with the S band antenna and dim 
light, long exposure photography. Roosa, who prior to his military 
service was a smoke jumper, also carried along 500 tree seeds 
on the flight as part of a US Forest Service/NASA project. After 
Apollo 14’s return, these seeds were germinated and planted 
throughout the US and are known as “Moon Trees”.   

 Launch day for Apollo 14 was set for January 31, 1971 
and was delayed just over 40 minutes due to weather. This was 
the first weather delay for Apollo as extra caution was now taken 
since Apollo 12’s launch which resulted in two lightning strikes. 
Apollo 14 lifted off at 4:03:02 from pad 39-A and all systems per-
formed nominally during ascent to orbit and translunar injection 
(TLI).  

 One of the most dramatic moments for Apollo 14 would 
occur while attempting to dock the Lunar Module to the Command 
Service Module. Stu Roosa’s first attempt failed to achieve a “soft” 
dock. A soft dock is when the CSM’s extended docking probe is 
inserted into the LM’s funnel shaped drogue assembly. Three 
spring loaded latches on the end of the probe make the soft dock 
connection. The probe is then retracted pulling the two craft to-
gether where the 12 external docking ring latches connect the 
vehicles for a hard dock. At this point the inner probe and drogue 
assemblies are no longer needed and can be removed so the 
crew can transverse between the vehicles.  Roosa tried a second 

time and again, no soft dock. Over the next two hours Apollo 14 
and ground control conferred and made subsequent attempts. 
The situation became more dire by the minute as the future of 
Apollo rested on the ability to dock the two spacecraft. If they 
failed, there would be no lunar landing and likely no further Apollo 
missions. On the sixth and what has been called “final” attempt, 
Roosa kept the inner probe retracted and once the docking rings 
were together, kept positive pressure applied. After seven sec- 

Apollo 14  ALSEP Experiment Package 

Diagram of the CSM/LM Docking Assembly 

View of the LM atop the Saturn V third stage 

Buzz Nau—Photos from NASA 
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-onds the latches engaged for a hard dock and the mission was 
saved. It is still uncertain as to why the spring-loaded soft latches 
would not engage though icing or some other foreign object inter-
ference are the most likely reasons. Regardless, the docking as-
sembly caused no further issues for the remainder of Apollo 14’s 
mission or with subsequent Apollo flights.  

 During the next three days as CM Kitty Hawk and LM 
Antares coasted to the moon the crew made two mid-course cor-
rection burns as well as a TV broadcast where Stu Roosa in-
formed everyone that they are finding mission patches for the 
backup crew of Cernan, Evans, and Engle floating out of every 
compartment they open. Practical jokes by the backup crews 
were common during Apollo.  

 Since Apollo 11 and 12 had concerning low fuel issues 
during landing, Apollo 14 would make a change to address this 
issue. In previous missions, the CSM/LM stack would enter a 110 
by 110-kilometer parking orbit. After the LM undocked from the 
CSM it would use its decent engine to enter a 110 by 15-kilometer 
descent orbit insertion (DOI) for landing. Instead, Apollo 14’s en-
tire stack would enter the 110 by 15-kilometer orbit using the CSM 
engine. After undocking, the CSM would re-circularize its orbit 
thus saving fuel for the LM’s descent stage.   

 During descent two major problems occurred. First, a 
damaged switch intermittently displayed an abort signal. Tapping 
on the panel near the switch managed to turn it off for short peri-
ods, but the fear was if the abort signal occurred once the descent 
engine fired, then the system would automatically fire the ascent 
engine thereby aborting the landing. NASA conferring with the 
MIT software team and solved the issue by adjusting the code to 
make the computer believe it was already in an abort state there-
by it would not check for it. Ed Mitchell successfully made the 
code changes while Shepard had to make manual power chang-

es. It worked, however, if an abort situation had occurred, Mitchell 
would have had to enter the abort coding manually. The next 
problem occurred during powered descent when the landing radar 
would not lock on to the lunar surface. Cycling the unit’s circuit 
breaker fixed the problem and Shepard went on to make a suc-
cessful landing which ended up the closest to the intended target 
spot out of all the lunar landings.  

 The first EVA, which lasted 4 hours and 47 minutes, was 
dedicated to deploying the ASLEP, other experiments, and plant-
ing the US flag. Shepard and Mitchell also took the first High Res-
olution video footage from the lunar surface and collected sam-
ples. Another first was the use of red commander stripes on 
Shepard’s suit and helmet. This made it easier to determine one 
astronaut from the other in video and photos.  

Apollo 14 Hasselblad image from film magazine 75/R - Lunar orbit 

S band antenna used to improve communications with Earth 

Buzz Nau—Photos from NASA 

Mission Control during LM/CSM docking attempts 
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Shepard and Mitchell discovered quickly that the area was not as 
flat as expected and this would stymy them during the second 
EVA where they would attempt to walk to Cone crater. After their 
rest period, both loaded up the MET and set out for Cone crater. 
The photos of the area did not prepare Shepard and Mitchell for 
how the area would look from the surface. Travelling uphill and 
deceived by the sun angle they failed to locate the crater. Near 
exhaustion and running low on consumables, they returned to the 
LM. Analysis showed they were within a mere 20 meters from the 
rim of the crater. On the way back they collected more rock sam-
ples, one of which named Big Bertha, was eventually identified as 
a 4-billion-year-old meteorite from earth.  

 While packing up the samples, Shepard performed one 
of the more memorable events on the moon when he hit a couple 
of golf balls with a modified 6 iron head affixed to the handle of a 
sample tool. He whiffed on the first swing, but the second swing 
sent the first ball 24 yards. The second ball he hit went a little fur-
ther to 40 yards despite Shepard’s “miles and miles and miles” 
claim. Not to be outdone, Mitchell took a lunar scoop handle and 

threw it javelin-style just past Shepard’s second golf ball. The sec-
ond EVA lasted 4 hours 34 minutes. 

 Antares left the moon after approximately 33 hours on 
the surface and caught up with Kitty Hawk after one orbit. In less 
than two hours from leaving the surface, Antares and Kitty Hawk 
attempted to dock. Despite the failure of the docking probe earlier, 
it performed as advertised and the two spacecraft docked again 
for the return trip to Earth. Approximately 7 hours later and on 
Kitty Hawk’s 34th orbit the crew performed the transearth injection 
burn. The return home was uneventful with splashdown occurring 
on target just over 216 hours from launch. 

 Although Apollo 14 was not successful in reaching Cone 
crater and left many geologists underwhelmed with the samples 
collected, the most important goal was reached. Apollo 14 
reached the moon, landed, and returned magnificently, overcom-
ing several challenges, which allowed Apollo to continue without 
further cancellations. Confidence was restored and despite how 
some may feel about Shepard getting preferential treatment after 
having been grounded so long, it is apparent that he performed 
well as mission commander and in restoring public faith in Apollo.  

Apollo 14 Command Module under three good chutes 

Antares ascent stage lifts off from Fra Mauro 

Kitty Hawk as seen from Antares 

Buzz Nau—Photos from NASA 
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Chris Timm 

Atlantic Research Corporation Dropsonde Meteorological Vehicle 

VEHICLE DESIGN 

     Atlantic Research Corporation (ARC) designed the 
DROPSONDE meteorological vehicle for deployment from 
a high-speed aircraft into severe atmospheric turbulence.  
They equipped the unit with instrumentation to send atmos-
pheric temperature and pressure data to ground based 
tracking equipment as it descended to the earth’s surface 
on an aluminized parachute.  This radar reflective para-
chute could also be tracked by ground based radar units to 
obtain wind data.  The ARC DROPSONDE vehicle supple-
mented existing units as it provided the capability of being 
released from an aircraft’s existing bomb rack during high-
speed flight. 

     The DROPSONDE vehicle utilized existing proven hard-
ware components of the ARCAS meteorological rocket sys-
tem, thereby precluding major development of the vehicle 
and minimizing the program cost.  The program included 
only limited testing. 

     Six prototype vehicles were manufactured and delivered 
for flight test evaluation by the National Severe Storms La-
boratory of the U. S. Weather Bureau. 

 

VEHICLE DESCRIPTION  

     The DROPSONDE vehicle incorporated an aluminum 
body with aerodynamic stabilizing fins and a phenolic nose 
cone.  The assembly could mate to an MA-4 bomb rack by 
means of two support straps incorporating lugs designed to 
engage the bomb rack assembly. 

     Most of the components of the DROPSONDE vehicle 
were derived from the ARCAS meteorological rocket sys-
tem.  Specifically, the ARCAS components utilized include 
the nose cone, instrument base plate, the parachute canis-
ter (which serves as the DROPSONDE interstage), lanyard 
retainer and piston plate assembly. 

     The DROPSONDE vehicle incorporated a modified AR-
CAS No. 5 nose cone.  It served to protect the temperature 
sensor during high-speed flight and provide an aerodynam-
ically “clean” vehicle during its stable free-fall prior to para-
chute deployment.  Deployment of the two nose cone sec-
tions occurred by means of a leaf spring upon release of a 

locking pin.  The locking pin mechanically disengaged 
when a lanyard pulled during ejection of the parachute. 

     The ARCAS aluminum parachute canister served as the 
DROPSONDE interstage.  Designed to mate with the nose 
cone, this thin wall structure ideally suited this component 
because of its threaded aft section. 

     The interstage section housed the atmospheric pressure 
sensor, commutator, and a base plate. The gas generator 
used to expel the parachute was attached to the aft side of 
the base plate with two socket head cap screws. A boss in 
the center of the base plate provided a means for attaching 
the parachute lanyard and retained the entire vehicle dur-
ing descent. 

     The parachute section incorporated four aerodynamic 
stabilizing fins, a piston plate assembly, and a 4-foot diam-
eter aluminized nylon parachute. The fins were 3/16-inch 
aluminum plate welded to the canister body with a zero-
cant angle. 
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Chris Timm 

Atlantic Research Corporation Dropsonde Meteorological Vehicle 

     The DROPSONDE parachute was ejected by means of 
a pyrotechnic gas generator initiated by a 5-second delay 
squib. The design of the gas generator incorporated the 
pyrotechnic unit previously incorporated in the ARCAS sys-
tem. One functional test of the gas generator assembly 
was successfully conducted during the program. 

     In order to mate the vehicle with the MA-4 bomb rack, 
two supporting bands incorporated attachment lugs. The 
use of these support straps allowed adjustments to be 
made in the field and provided a relatively simple approach 
to retaining the DROPSONDE vehicle during the pre-
deployment flight. 

 

SEQUENCE OF EVENTS 

     Upon release of the vehicle from the bomb rack, the 
unit’s separation motion allowed a switch to close an elec-
trical circuit contained within the vehicle.  The current from 
a capacitor bank transferred to a five second delay squib 
incorporated in the pyrotechnic gas generator assembly 
used to expel the parachute. 

     Consequently, the aerodynamically stable vehicle fol-
lowed a free-fall ballistic trajectory from the aircraft.  Five 
seconds later, the pyrotechnic gas generator ignited the 
delay squib and an aluminized parachute ejected. 

     Ejection of the parachute removed a retaining pin from 
the nose cone assembly, resulting in separation of the split 
nose cone by leaf springs and the exposure of the temper-
ature sensor to the atmosphere. 

     The vehicle descends to the earth’s surface telemeter-
ing atmospheric and pressure data versus altitude.  Wind 
data may also be obtained by tacking the vehicle and alu-
minized parachute with ground-based radar equipment. 
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Chris Timm 

Atlantic Research Corporation Dropsonde Meteorological Vehicle 
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 Normally I really don’t mind this 
time of year but this time around it really 
stings. Usually, I just think of it as the price 
of living in the Great Lakes; we have awe-
some springs, summers and falls. I even 
like early winter; right up until about….now. 
I look at late January, February and up 
through mid-March as a penalty that must 
be paid; something to endure and wait out. 
This is when SAD sets in for a lot of folks; 
full-spectrum lights sales are at their high-
est. I think we are second only to the Pacif-
ic Northwest in lack of sunny days. I get 
mad every time I talk to my daughter and 
her husband who live in Pasadena. She 
gives me the weather forecast just to irritate 
me. Sunny, light winds, 65 to 70 degrees; 
for the next two months. She always did try 
her best to get my goat and she’s done a 
great job !! 
 What makes this doubly hard is 
the simple fact that I (and most of us) have-
n’t flown a thing in 2020. But I get it; we 
needed to stay safe. Not much we could do 
about it anyway. We lost our fields tempo-
rarily. I have every confidence though that 
we will be able to get back out there and fly 
again. It will be a great day; I’m thinking of 
petitioning to make it at least a state, if not 
federal holiday. I don’t want the post offices 
closing though, some of us have pending 
orders out there and hopefully Scott has a 
big motor order in the works.  
 When we do get back out there 
though there are some things we will have 
to remember. First and foremost, we will 
have to be careful; to protect ourselves and 
each other. I’m not going to get in to the 
politics or for that matter the science of it all 
but there may very well be a few different 
protocols in place we will have to be mind-
ful of. No matter what personal opinions 
are (and yes, I still believe everyone is enti-
tled to them) we may have to do things in 
order to be compliant if nothing else. Think 
of it this way; it’s a small price to pay to be 
on the flight line again. 
 I was looking back through news-
letters and almost forgot I had written 
something almost a year ago right before 
all this madness hit about knocking the 
dust off and getting ready for the flying sea-
son. I will include some of that again since 
it is worth repeating (in my [humble?] opin-
ion) plus a few other things I thought about 
since that’s about all we’ve been able to do 
for a while. 
 The long-awaited flying season is 
hopefully just around the corner. All of the 
launches are great fun but the first one of 

the year is just a bit more special in that it is 
finally, at long last a chance to burn some 
propellant that we haven’t been able to do 
for what seemed like an eternity. No 
“seems” about it though; other than a few 
low power flights in a field near my house 
and some fireworks it’s been a year for 
crying out loud. The sheer anticipation of 
the whole deal is pretty awesome. Showing 
off new projects that were built will be espe-
cially awesome since we’ve had SO much 
time to do so. Finally, being able to catch 
up in person up with fellow flyers and just 
being out there on the flight line again is 
something most of us are really looking 
forward to on a big scale this year; one that 
even Caligula would find impressive. 
 In all the excitement though there 
are a few things to remember. Call it knock-
ing the dust off or in some cases an arche-
ological dig we haven’t put anything in the 
air for quite a while so it definitely makes 
sense to review what we do just to make 
sure everything is right and ready to go 
come launch day. For the high-power folks 
going over electronics is always a great 
idea. Review just how altimeters are to be 
wired and set. I have so many different 
varieties that is sometimes gets a little 
daunting. One thing that may be over-
looked are those 9v batteries that we use 
to power the whole recovery system. Some 
of them have been idle for a very long time. 
Make sure they are connected securely 
and are carrying enough voltage. Remem-
ber, some of those electronics bays have 
been sitting for a year; it’s always good to 
make sure everything from batteries to 
switches to ematches are set up properly. If 
by chance there have been BP charges 
loaded, I would suggest discarding those 
safely and redoing them. In my opinion it’s 
not exactly a safe practice to have loaded 
charges anyway but just in case any are 
out there check them carefully. Nothing 
ruins a good day like having electronics fail 
for a silly reason. Sometimes they fail any-
way but why hedge bets? Do all you can to 
make sure everything is set up right. Put a 
fresh charge on those Jolly Logics. Easy 
enough to do and easy to check to make 
sure they are up to snuff. They do lose 
power over time. Give yourself every op-
portunity for a successful chute release; 
have the device at 100%. For those that dip 
their own igniters maybe ground test a cou-
ple that have been lying around for a while 
just to make sure they haven’t degraded. 
Some mixes damage wires and nichrome, 
others don’t. I know some folks out there 

(myself included) have loaded motors sit-
ting around for months. I built mine and 
placed them in sealed bags to keep the 
moisture out but it won’t hurt giving those a 
quick look-see as well. If large cracks in 
grains are seen it might be best to disas-
semble and redo. Unfortunately, as it is, I 
am expecting to see a few CATO’s after 
such a long layoff; it happens to even the 
most prudent flyer.  
 Proper prep is equally important 
for the mid and low power folks too. I have 
seen many a rocket get bumped and 
banged up simply because the parachutes 
were folded for a flight forever ago but for 
whatever reason the flight didn’t happen. 
The chute or streamer sat inside the air-
frame all that time and the plastic bound to 
itself. A very simple fix is to simply pull the 
chute out. Let it inflate and refold it. That 
extra 30 seconds of prep can save a lot of 
heartache come flight time.  
 The weather itself can be ex-

tremely unstable and unpredictable come 
launch day early in the season so it might 
be a good idea to come prepared. I’ve kept 

an eye on forecasts right up to launch day 
and was still taken a bit off-guard once I 
arrived at the field. It might be a little over-

kill on my part (which comes as NO sur-
prise to those that know me well) but I 
come prepared to fly the conditions that are 

forecast, and those that aren’t, which 
means I pretty much come full spectrum. I’ll 

bring high power and low power; projects 
that will go high and those that go low and 
slow. I’ll have enough motors with me so I 

can adjust and fly the field which is critically 
important. I’ll have chutes of various sizes.  

Knockin’ the Dust Off 2 

D A L E  H O D G S O N  
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Ways to reef them if need be and even 
have streamers along if it’s so bad that 
even my low power stuff has a chance of 
making it to the trees.  
 Don’t forget one last item that 
needs prepped and is just as important. 
Prep yourself! Wear clothes in layers in 
case those 60 degrees that were forecast 
turn out to be mid to high 40’s. Regardless 
of temps and cloud cover wear sunscreen 
on exposed skin and wear a hat with a nice 
wide brim and even better neck protection. 
Unfortunately, skin cancer; even the mild 
forms is not an easy thing to deal with so 
why tempt fate? Lastly, we are out there for 
the better part of the day so make sure and 
drink plenty of fluids. It’s not too difficult to 
get dehydrated after a day on the range; 
that may be the reason that many of us 

suffer a “rocket hangover” the next day.  
Muscles are going to be sore; but hopefully 
we’ll all be smiling. Remember, some of us 
haven’t been out there for a long time. It’s a 
long enough day when we’re used to it but 
after a long unwanted sabbatical it could be 
even worse.  
 So, the take-home message is to 

get ready for a day of fun no matter what 
happens, but take a little extra time to 
knock off that dust off.  The payoff will be 

huge. Roger always says the best part of 
this whole deal is to be out there with 
friends and family enjoying the day; the 

rocket flights are just frosting on the cake. I 
agree but this time especially let’s swing for 
the fences and do it all! See you out 

there….. 

Knockin’ the Dust Off 2 

D A L E  H O D G S O N  

Apollo 14 Saturn V (SA-509) roll out from the VAB, Nov 1970 

APOLLO 14  PHOTOS 

Antares splashdown 
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Alan Shepard - Mission Commander 

APOLLO 14  PHOTOS 

Antares splashdown 

Edgar Mitchell - Lunar Module Pilot Stuart Roosa - Command Module Pilot 
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"Club Organizational Vigilant Isolation Determination"  

President Scott Miller has conceived an interesting challenge to the 
club during this time of isolation and social distancing. It is open for 
anyone that wants to participate, the only requirement is belonging 
to the JMRC/HUVARS forum for participation. 

The object is to design and fabricate a club project rocket remotely 
via the club forum. The parts can be brought together and assem-
bled after the stay at home order is lifted and normal launch opera-
tions resume.  

Prize: Free motor and use of hardware up to M class to fly the pro-
ject. Ignition services are offered as well. 

Rules: 

1. All communication needs to be through this forum for all to see. 
Everything must be built and coordinated remotely, no group 
build sessions are allowed. 

2. To keep the spirit of the challenge shipping individual pieces 
between participants is allowed if no contact shipping is utilized.  

3. The rocket must be capable of flying at a JMRC field safely. 

4. JMRC BOD members are available to answer questions along 
the way and provide support. 

5. JMRC BOD must approve the rocket.  

6. The most important rule....Have fun and be respectful of all 
input, feedback, and questions. 

That is basically it... the more participation the better and feel free to 
Frankenstein your current stash you are willing to loan to the project. 
The key to success will be open communication and accurate meas-
urements. 

 

Big Bertha Contest  (Holding Pattern) 

(We’re absolutely going to do this!) 

Designed by Vern Estes, the Big Bertha is the iconic model rocket 
throughout the decades. Make Vern proud and enter your Big Ber-
tha in this fun contest we will be holding… sometime.  

Goal 

Make three flights with a single model (Big Bertha) and attempt to 
score the best in four events. To be flown at the October, Novem-
ber, er… May launch! …….weather permitting   OK, we’re definitely 
getting this done as soon as the end of the world decides to wrap 
things up 

Vehicle 

As mentioned, this is a Big Bertha contest. If you don’t have a Big 
Bertha then any rocket with at least 18” of BT-60 and four fins will 
do. If you wish to build one from scratch you can download the plans 
here, 

Events 

A Parachute Duration – Using an A impulse motor and parachute 
of any size, get a longest possible duration. Remember, you need to 
get it back for the other events! 

B Streamer Duration Spot Landing - That’s right, two events in 
one. Using a B impulse motor and streamer for recovery get the 
longest possible duration AND land closest to the target mark that 
will be placed randomly at the field. 

C Altitude (altimeter) – Using a C impulse motor and electronic 
altimeter reach the highest altitude. I will have a couple of altimeters 
to loan out if you don’t have a suitable altimeter. 

Buzz Nau is sponsoring a rocket design contest for the club. 
First place will be awarded $50. Runners up will receive kits to 
be named later. The rules are simple; 

• The design needs to be original 

• The design must be capable of using currently available 
motors 

• While you do not need to build or fly your submission, the 
design must be stable 

• No up or down scales or modifications of commercial kits 

• Entries can be submitted using Rocksim, OpenRocket or 
other drawing applications 

• Hand drawn designs are allowed. Just scan and email them 

• Entries will be judged by the BOD 

• Deadline for submissions is open till further notice 

• Send submissions to USSMidway@gmail.com 

https://www.spacemodeling.org/jimz/estes/k-23.pdf
mailto:USSMidway@gmail.com
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I enjoy the challenge of complicated rocket 
builds, so when I learned that Boyce Aero-
space Hobbies was offering a 2-stage Nike 
Hercules at a 15% discount, I placed an 
order. The 1/14 scale, 3-D printed kit re-
quires the builder to supply body tubes, 
staging timer, lithium battery, clay/lead 
nose weight, paint, and 3 parachutes to 
complete the kit. The model uses various 
lengths of BT-70, BTH-52 (heavy walled 29 
mm), and BT-50 body tubes. All additional 
supplies were present in my inventory.   
 
Freezing temperatures and outdoor spray 
painting with a primer-filler are not compati-
ble, so I decided to try another method. 
Parts were coated with Eze-Kote laminat-
ing & finishing resin which acts as a filler. 
The 1-part water-based resin was devel-
oped for balsa and foam models, but I de-
cided to try it on 3D printed parts to see 
how it performed. Paint brush application 
was easy and parts dried quickly with little 
odor. The resin did a satisfactory job of 
filling, but I would apply two coats next time 
to reduce the amount of sanding. A signifi-
cant amount of sanding was performed 
using 120/150/220 grit sand paper to 
achieve an acceptable surface finish. 
Elmer’s Wood Filler was used to fill spirals 
on all body tubes. After sanding, all parts 
were dry-fit to ensure proper alignment. I 
was pleased to note that all parts fit togeth-
er very well. 
 

The sustainer fins were a 
combination of gel, medium, 
and thick cyanoacrylate 
(CA) which provided excel-
lent adhesion. A fin align-
ment guide was fashioned 
to ensure accurate place-
ment (see photo 1). 
 
Booster assembly uses 4 
lengths of BTH-52 tubes 
with 4 internal BT-50 tubes 
used as motor tubes. Two 
of the four motor tubes 
serve as parachute shock 
cord anchors. I felt the Kev-
lar provided with the kit was 
insufficient and substituted 
5 ft. lengths of 350lb Kevlar. 
The BTH-52 tubes are equally positioned 
within a nicely molded fin can by a central 
spacer which also serves as a motor reten-
tion anchor. The kit uses a plastic motor 
retaining ring and metal self-tapping screw 
fastened to the central spacer to contain 
the four booster motors. Having launched 
numerous motor clusters, I was surprised 

to see such a fragile retention arrange-
ment. I replaced the plastic retaining ring 
with a thin aluminum disk. The central 
spacer anchor point was improved by en-
larging the screw hole for a 6-32 screw 
insert that was secured with CA glue (see 
photos 2&3).  
The booster transition is a novel piece of 
engineering and a critical element of the 
rocket. The bottom of the transition in-
cludes two circular e-bay cannisters which 
are used to contain the staging timer and 
battery. Wiring is passed through a small 

hole in the top to the upper section of the 
transition for the sustainer motor ignitor and 
to power the staging timer. Each e-bay fits 
into the top of two booster tubes. Adjacent 
appendages provide shock cord and para-
chute attachment points and fit into the top 
of the remaining booster tubes (see photo 
4). Photo 1 - Fin attachment using alignment guide  

Photo 2 - Booster motor bottom 

Photo 3 - Revised booster motor retainer 

Photo 4 - Booster transition 

Mark Chrumka 
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The nose cone shoulder incorporates 4 
notches in the base that engage the upper 
fin tabs to ensure the nose cone fins are 
properly aligned with the airframe fins. This 
attention to detail demonstrates the well-
thought-out design of the kit. The sustainer 
parachute and shock cord attach to the 
bottom of the nose cone shoulder base. 
The attachment point is substantial, but 
with the significant nose weight (149 g), I 
felt it needed reinforcement. Therefore, an 
aluminum strip was fabricated to surround 
the entire attachment point to spread the 
motor and parachute ejection forces (see 
photo 5).   

The sustainer shock cord attachment 
points intruded into the body tube and 
could potentially hamper parachute dis-
charge, so they were removed. The shock 
cord was anchored around a lengthened 
BTH-52 motor tube which incorporated a 
heavy fiber centering ring at the end (see 

photo 6). The kit Kevlar shock cord was 
replaced with 6 ft. of 500lb Kevlar cord.  
 
For a single upper stage flight, instructions 
specify the center of gravity (CG) to be 11 
inches from the tip of the nose cone and 19 
inches for a two-stage flight. The rocket 
was modeled in Rocksim and numerous 
simulations performed to ensure flight sta-
bility and performance  
 
The kit includes a choice of rail buttons or 
conventional launch lugs. The weight of a 
loaded model can easily exceed 1,000 g (2 
lb), so rail buttons were chosen to avoid 
any rod whip.  
 
Once weather conditions improve, the en- 
tire model will be sprayed with Rust-Oleum 
Painter’s Touch Flat White primer. The 
Nike Hercules paint scheme I chose has 
olive green for the booster tubes and white 
for the balance of the rocket. Rust-Oleum 
Painter’s Touch Hunt Club Green will be 
used for the booster tubes and Rust-Oleum 
Painter’s Touch Gloss White for the rest of 
the model. The two provided “US ARMY” 
vinyl decals are to be placed on either side 
of the sustainer. 
 

I look forward to finishing and flying the 
model this summer at an upcoming JMRC 
launch. 

Nike Hercules unfinished 

Photo 6 - Sustainer shock cord mount 

Photo 5 - Nose cone attachment reinforcement 

Mark Chrumka 
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It has been another great couple of months for aerospace and 
space exploration. This time SpaceX was not the predominant 
news item. That went to the successful landing of Mars rover, 
Perseverance. The fifth and most advanced rover to visit Mars 
yet!  

SpaceX began its latest flights with the launch of Turksat 5A 
aboard a Falcon 9 on 7 January 2021. The Turksat 5A communi-
cations satellite was built Airbus Defense and Space and after 
deployment, used its on-board electric thrusters to aim for a geo-
stationary orbit. The first stage had flown three previous times and 
was recovered successfully on the drone ship, Just Read the In-
structions.   

On 13 January 2021 the SpaceX Cargo Dragon returned safely 
containing 4,400 pounds of experiments and other cargo. This 
marked the end of the 21st cargo resupply mission by SpaceX for 
the International Space Station.  

Next up for was the first of three recent Starlink launches on 20 
January from Launch Complex 39A. This was the seventeenth 
Starlink mission and placed 60 new satellites in orbit. This was the 

booster’s record eighth flight and successful landing. It was recov-
ered aboard the drone ship, Just Read the Instructions stationed 
in the Atlantic. This mission increased the Starlink count to over 
1,000 satellites in orbit.  

The next SpaceX launch was a break in dedicated Starlink de-
ployments. On 24 January a Falcon 9 launched Transporter-1, a 
SmallSat Rideshare program payload. There were a total of 143  
spacecraft comprising 133 commercial and government satellites 
and 10 Starlinks, the most ever deployed in a single mission. The 
Starlinks were the first deployed to the polar orbit constellation. 
The booster had flown twice before and was recovered on Of 
Course I Still Love You.   

Starship development and testing continued on 2 February with 
the SN9 High Altitude test flight. It was similar to the previous SN8 
test flight in that the flight was successful up until the landing 
event. Again, there was a failure at the end that resulted in anoth-
er RUD (rapid unscheduled disassembly). The vehicle reached 
the goal altitude of 10 kilometers and performed the fuel transition 
to the header tanks that contain the propellent for landing. The 
active aerodynamic control using forward and aft flaps performed 
correctly during descent slowing and guiding SN9 to the landing 
pad. The flight failed shortly after the flip maneuver when one of 
the two Raptor engines used for landing failed to ignite causing a 
high speed impact. Afterwards Elon Musk was asked why SpaceX 
didn’t attempt to relight all three and shutdown the third if all Rap-
tors ignited. His response, “We were too dumb”, gives the impres- 

Buzz Nau 

https://blogs.nasa.gov/spacestation/2021/01/13/spacex-cargo-dragon-splashes-down-loaded-with-science-experiments/
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-sion that they hadn’t thought about it. This test flight went through 
a little controversy when one launch attempt was cancelled be-
cause the FAA had not granted approval in time. In response, the 
SN10 test vehicle was rolled out to the pad. Permission was even-
tually granted and thankfully SN10 was not damaged by SN9 de-
bris.  

Starlink was back on the schedule with another record setting 
flight on 4 February. The Falcon 9 booster was turned around for 
flight in a record 27 days from it’s previous flight. This was also 
the fifth flight for the booster in just over seven months. The upper 
stage deployed another 60 Starlink satellites with the booster 
landing on the drone ship Of Course I Still Love You. The flight 
also marked the 100th successful launch of a Falcon class rocket.  

The final SpaceX launch during this period was Starlink L19 on 15 
February. It successfully deployed another 60 Starlink satellites 
however the booster was lost. Telemetry was lost shortly after the 
descent burn and on video you could see a flash of light from the 
recovery drone ship camera. It was the sixth flight of booster 1059 
and first failed landing since March 2020.  

Blue Origin successfully tested crew capsule upgrades in mission 
NS-14 on 14 January. This was Blue Origin’s 14th space flight for 
the New Shephard program. The crew capsule and booster 
reached over 347,000 feet and both were recovered as planned. 
Also aboard were over 50,000 postcards as part of the Blue 
Origin’s non-profit Club for the Future.  

Buzz Nau 
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Virgin Galactic reached orbit for the first time with their air-launch 
Virgin Orbit vehicle on 17 January. The system is reminiscent of 
the Northrup Grumman air-launched Pegasus satellite launcher. 
The carrier aircraft Cosmic Girl, a converted 747, dropped Laun-
cherOne 10 kilometers above the Pacific Ocean off the coast of 
California. Once in low earth orbit the vehicle deployed 10 Cu-
beSats for NASA.  

RocketLab launched their 18th mission, Another One Leaves the 
Crust on 20 January. The mission payload was a single communi-
cation microsatellite for OHB Group. The satellite was deployed 
successfully and there was no attempt to recover the booster.  

On 14 February ROSCOSMOS orbited the Progress MS-16 
spacecraft from a Soyuz 2.1a launch vehicle. The resupply mis-
sion delivered propellant, food, and other cargo to the ISS. 

The Northrup Grumman Antares supply ship NG-15 blasted off on 
20 February from Wallops Island. The Cygnus spacecraft payload 
is set to dock and deliver supplies to the International Space Sta-
tion on 22 February.  

The most exciting news lately is the successful landing of NASA’s 
fifth Mars rover, Perseverance nicknamed Percy. Touchdown 
occurred on 18 February after a six month journey that started on 
30 July 2020. There was the typical 7 minutes of terror during the 
landing sequence until the rover contacted the JPL team that it 
had landed safely near Jezero crater. It has already relayed pho-
tos, video, and AUDIO from the surface of Mars. In addition to it’s 
primary instruments, it is also carrying the Ingenuity mini-

Buzz Nau 
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helicopter that will make the first attempt at powered flight on an-
other planet.  
The key objectives of the two year mission is to explore a geo-
graphically diverse landing site, look for signs of ancient life, gath-
er rock / soil samples, and demonstrate technology for future ro-
botic and human exploration. In all, Perseverance  carries 19 
cameras and 2 microphones.  

Perseverance also carries an advanced suite of seven primary 
instruments.  

• Mastcam-Z is capable of panoramic and stereoscopic imag-
ing plus the ability to zoom.  

• SuperCam can provide imaging, chemical composition analy-
sis, and mineralogy from a distance.  

• Planetary Instrument for X-ray Lithochemistry (PIXL) will al-
low detailed detection and analysis of chemical elements.  

• Scanning Habitable Environments with Raman & Lumines-
cence for Organics and Chemicals (SHERLOC) is a spec-
trometer capable of fine-scale imaging with a UV laser to map 
mineralogy and organics.  

• Mars Oxygen In-Situ Resource Utilization Experiment 
(MOXIE) will attempt to convert Martian carbon dioxide to 
oxygen. 

• Mars Environmental Dynamics Analyzer (MEDA) is a set of 
weather instruments to measure temperature, wind speed 
and direction, atmospheric pressure, humidity, and dust. 

• Radar Imager for Mars Subsurface Experiment (RIMFAX) is a 
centimeter scale resolution ground penetrating radar.  

Buzz Nau 
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 The NAR Contest Board Chairman, Dan Wolf, held a virtual 

NAR Competition Town Hall on 28 January 2021. He started out with 

an activity report of records that were set over the past year including 

Steve Kristal’s F Payload. (Way to go Steve!) Overall, participation in 

the National Rocket Competition (NRC) was low in 2020.  

 Dan followed this up with a brief background on what the 

NRC is and why the changes were made. He also provided a cross 

walk document listing changes from pre-NRC to NRC. I won’t go into 

to all of those but suffice it to say NRC is all-round much easier. It’s 

easier to host and manage for Contest Directors. It’s easier to sched-

ule and can be easily integrated with regular sport launches as we 

have demonstrated over the past few years. Most importantly, it is 

easier on the competitor.  Dan then showed participation trends from 

the three years of NRC and three years prior to NRC by Division. He 

included data from 2020, which to be honest, I would have dropped. 

Covid has impacted everyone across the country, but disproportional-

ly. Some states can hold regular launches by adhering to local man-

dates, but others, like Michigan are shut down for events with the 

attendance numbers that would include the size our typical club 

launches. There is a big difference between a member that dropped 

out of competition in 2020 because they lost interest or disliked the 

rules changes and a member that would love to fly competition but 

can’t because their state is shutdown. We can investigate and prob-

lem solve the former while the latter is outside of our control. We will 

not know if our competitor numbers are up or down until we are all 

able to fly again. When this is all said and hopefully done it is my 

belief that 2020 and 2021 (at least) will be statistical wild cards. Use 

data from these years at your peril.  

 Even ignoring 2020 data, it is apparent that adoption to 

NRC in the first two years was slow. Competition was on a downslide 

prior to NRC and indeed, was the main reason for developing the 

NRC. I recall a study that showed involvement in a new annual event 

can take up to five years before attendance meets a net positive. 

NRC could be going through the same adoption phase nationwide, 

but only time will tell. I can however comment on how NRC has im-

pacted our launches. Allowing competition at our club launches was 

met with slow acceptance as well. The board of trustees, with due 

caution, had concern over any changes to our monthly launches that 

could potentially turn off our core members. We enjoy great attend-

ance and participation at our sport launches, and we did not want to 

introduce an activity that would upset the great experience we had 

going on. We started easy with fun events like the first “Big Bertha” 

contest and then moved up to the three event “Iron Man” contests. 

Official NAR contests were finally allowed, but we had to set up a 

separate range. This was OK if all you wanted to do was fly competi-

tion or sport fly, but personally this was a royal pain as the contest 

director. I like to fly both, so I was excited when the NRC was an-

nounced and saw it as the answer to my biggest problem, being able 

to hold a contest at a sport launch seamlessly and not interfere or 

distract from sport flying. In practice it has not only done that, but 

also allowed me as the Contest Director to get in my sport flights.  

 Next Dan reviewed a list of detractor reasons for 110 C 

Divisioners dropping out of competition since the start of NRC.  Some 

of these I see as minimal impact, but two stood out to me. First, 

some former competitors are traditionalists or otherwise did not ap-

prove of the changes. Second and the one that resonated most with 

me was sections often pressed sport fliers to put in a competition 

flight to meet the minimum number of contestants for the meet to 

qualify as a regional. Though not in the report, these additional 

“press gang” competitors were also often listed as “independent” to 

meet yet another requirement that a certain percentage of attendees 

could not be from the same section. I saw this practice at many con-

tests, therefore I can believe that the loss of press gang competitors 

caused a significant drop in participation. So honestly, the number of 

competitors participating in the NRC (prior to Covid) is probably 

‘close’ to the number of true competitors. Other complaints involved 

the lack of a Section Champion which we have never cared about 

and the integrity of results (cheating). Honestly, if you cheat and then 

show up to NARAM it will show in the final results since you can’t get 

away with it there. If you don’t go to NARAM then it doesn’t matter in 

the end. 

 Dan’s strategies for growth focused on youth (A and B divi-

sions). Reaching out to Scouting, 4H, and CAP, TARC, etc. Up until 

Covid we were struggling to get kids to fly period, let alone competi-

tion. When we do get kids at launches, they are exposed to competi-

tion. Trevor has been our one and only youth competitor and maybe if 

we got more kids at launches that see him in action, the more that 

might take an interest, but we need to solve the lack of attendance 

problem first, heck, we just need to able to launch again. Education 

was another suggestion, and it is the main reason I pen this column, 

providing primers and plans for those interested in trying out compe-

tition.  

  In summary, I appreciate Dan keeping NAR competition in 

the minds of competitors and getting us to think of how to increase 

participation. The current climate still is not conducive to either de-

pending on where you live. Here in Michigan for example it has been 

impossible to fly except in very small numbers in parks (when we are 

not getting the police called on us). If you can find a place to fly and 

wish to try competition on your own, then I have a few suggestions. 

First, reach out in the club forum with questions. JMRC/HUVARS is 

lucky to have many national and international competitors that have 

done well over the decades. If you have a question about a specific 

event, I can guarantee a member has a good answer for you. Also 

investigate the NAR’s NARTREK program. This is how I got my intro-

duction to competition flying when I was a lone rocketeer in Washing-

ton. Many of us can also help if you need plans to build or as a start-

ing point for your own designs. I get that competition can be intimi-

dating. One is rarely good at it right off the bat and no one wants to 

perform bad in front of others. To that I will just say two things. One, 

even us long time competitors screw up from time to time. With prac-

tice and learning you just screw up less and two, look to SpaceX. Five 

years ago, many didn’t believe they would ever be able to safely and 

consistently recover the Falcon 9 boosters and now they are nailing it 

every time. Mistakes and mishaps are opportunities to learn, but 

there are a lot of us that can help. 

NAR Competition Town Hall Buzz Nau 

https://www.nar.org/members/nartek-skills-program/
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Source - NASA JPL 

90 Years Ago -- 1931 
February 2: First official rocket mail, cargo 
of 102 pieces, launched by Friedrich 
Schmiedl, Austria. 
 
85 Years Ago -- 1936 
February 23: U.S. rocket mail flight, New 
York to New Jersey, Greenwood Lake. 
 
60 Years Ago -- 1961 
January 31: Samos 2 or-
bited by Atlas-Agena from 
Vandenberg AFB, CA. 
January 31: Mercury Red-
stone 2 (MR-2), launched 
from Cape Canaveral, Fla. 
with chimpanzee Ham 
aboard. 

February 1: First test launch of Minuteman 
ICBM. 

February 10: Voice message sent from 
Washington to Woomera, Australia, by way 
of the Moon. 
February 12: Venus 1 
(aka Venera 1) launched 
by a Modified SS-6 
(Sapwood) or Molniya 
from Baikonur, USSR. 
The first spacecraft to fly 
by Venus. 

February 14: James E. 
Webb took office as second 
NASA Administrator. 
February 16: Scout launch 
vehicle makes its first space-
craft launch, the Explorer 9, 
an Echo-type balloon satel-
lite. Also, the first satellite 
launch from Wallop’s Island, VA. 

February 17: Discoverer 20 launched by 
Thor Agena from Vandenberg AFB. 
February 18: Discoverer 21 launched by 
Thor Agena from Vandenberg AFB. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

February 21: Transit III-B, LOFTI-1 
launched by Thor from Cape Canaveral, 
Fla. 

February 21: Mercury Atlas-2 (MA-2) 
launched by an Atlas from Cape Canaver-
al, Fla. A suborbital test of the Mercury 
spacecraft. 
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February 24: Explorer failure, 
orbit not achieved, Explorer S-
45 launched aboard a Juno 2 
rocket from Cape Canaveral, 
Fla. 
 
55 Years Ago -- 1966 
January 20: Little Joe II launched from 
WSMR, NM. Apollo launch escape system 
development test. 

January 31: Luna 9 Launch (USSR Moon 
Lander) by Modified SS-6 (Sapwood) or 
Molniya. First successful soft landing on 
the Moon. 

February 3: ESSA-1 launched 
by Thor Delta from Cape Canav-
eral, Fla. 
February 26: Apollo Saturn 201 
lifted off from Cape Canaveral, 

Fla. 
Suborbital flight of 
Apollo spacecraft 
block I and Saturn 
IB launch vehicle. 
February 28: ES-
SA-2 launched by 
Thor Delta from 
Cape Canaveral, 
Fla. 
February 28: 
Gemini astro-

nauts, Elliot See and Charles Bassett died 
when their T-38 crashed into the St. Louis 
McDonnell Aircraft building where their 
Gemini 9 spacecraft was being assembled. 

 
50 Years Ago --1971 
January 20: Meteor 1-7 lifted off by Modi-
fied SS-6 (Sapwood) or Molniya from Bai-
konur, USSR. 
January 31: Apollo 14 launched from 
Launch Complex 39, Pad A, KSC. Astro-
nauts Alan B. Shepard Jr., Stuart A. Roosa, 
and Edgar D. Mitchell land in Frau Mauro 
region of the moon. This was the last lunar 
crew to be quarantined. 

February 2: NATO 2, a military communica-
tions satellite, was launched by a Delta 
from Cape Canaveral, Fla. 
February 16: Tansei 1, a technological test 
satellite, was launched by an M-4S from 
the Kagoshima Space Center, Japan. 

45 Years Ago -- 1976 
January 15: Helios-B or 
Helios 2 orbited from Cape 
Canaveral, Fla. Launched 
aboard Titan 3E-Centaur. 
One of a pair of deep-
space probes developed by 
the Federal Republic of 
Germany (FRG) in a coop-
erative program with NASA. 
January 17: Hermes or CAS-C or CTS 
launched by a Delta from Cape Canaveral, 
Fla. 

January 29: Intelsat IVA F-2 
orbited from EST, Cape Canav-
eral, Fla. 
 
40 Years Ago --1981 

February 21: Comstar D-4 
launched from Cape Canaveral, 
Fla. 
 
35 Years Ago -- 1986 
January 12: STS-61C (Space 
Shuttle Columbia) launched 
from KSC. Crew: Robert L. "Hoot" Gibson, 
Charles F. Bolden, Franklin R. Chang-Diaz, 
George D. “Pinky” Nelson, Steve A. Haw-
ley, Robert J. Cenker, and Congressman 
William C. Nelson. Deployment of SAT-
COM Ku-1. Landed at Edwards AFB, CA, 
January 18. Mission Duration: 6 days, 2 
hours. 
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35 Years Ago -- 1986 - Continued 
January 24: Voyager 2, Uranus Flyby. 
January 28: Challenger Accident – STS-
51L (Space Shuttle Challenger) launched 
from KSC. Astronauts: Francis R. “Dick” 
Scobee, Michael J. Smith, Ellison S. Onizu-
ka, Judith A. Resnik, Ronald E. McNair, 
Sharon Christa McAuliffe, and Gregory 
Jarvis. The explosion 73 seconds after 
liftoff claimed crew and vehicle. The cause 
of explosion was determined to be an O-
ring failure in the right solid rocket booster. 
Cold weather was determined to be a con-
tributing factor. 

February 19: MIR Space Station launched 
by Proton Booster Plus Upper Stage from 
Baikonur. 

30 Years Ago – 1996 
January 11: STS-72 (Space Shuttle En-
deavour) launched from KSC. Crew: Brian 
Duffy; Brent W. Jett, Jr.; Leroy Chiao, Dan-
iel T. Barry, Winston E. Scott, and Koichi 
Wakata (Japan). Mission objectives includ-
ed the capture and return to Earth of a Jap-
anese microgravity research spacecraft 
known as Space Flyer Unit (SFU) and the 
deployment and retrieval of the Office of 

Aeronautics and Space Technology Flyer 
(OAST-Flyer) spacecraft. Landed at KSC, 
January 20. Mission Duration: 8 days, 22 
hours. 

February 7: Salyut 7 space station re-
entered Earth’s atmosphere. 

25 Years Ago – 1996 
February 17: NEAR (Near Earth Asteroid 
Rendezvous) launched from Cape Canav-
eral by a Delta 2 rocket to orbit around a 
major asteroid, Eros which it encountered 
on February 14, 2000. On 12 February 
2001, the NEAR spacecraft touched down 
on asteroid Eros, after transmitting 69 close

-up images of the surface during its final 
descent. 
February 21: Soyuz TM-23 launched from 
Baikonur carrying two cosmonauts (Yuri 
Onufrienko,Yuri Usachev). It docked with 
the MIR station on February 23. 

February 22: STS-75 (Space Shuttle Co-
lumbia) launched from KSC. Crew: Andrew 
M. Allen, Scott J. Horowitz, Franklin R. 
Chang-Diaz, Maurizio Cheli (Italy), Jeffrey 
A. Hoffman, Claude Nicollier (Switzerland), 
and Umberto Guidoni (Italy). Carried the 
Tethered Satellite System Reflight (TSS-
1R) into orbit and deployed it spaceward on 
a conducting tether. Also flew the United 
States Microgravity Payload (USMP-3) 
designed to investigate materials science 
and condensed matter physics. Landed 
March 9 at KSC. Mission Duration: 15 
days, 17 hours. 

February 24: Polar spacecraft, part of the 
International Solar Ter-
restrial Physics Project 
(ISTP) launched by a 
Delta 2 rocket from Van-
denberg AFB to measure 
polar magnetospheric hot 
plasma and to map auro-
ral displays.  
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20 Years Ago -- 2001 
February 7: STS-98 (Space Shuttle Atlan-
tis) launched from KSC. Crew: Kenneth D. 
Cockrell, Mark L. Polansky, Robert L. 
Curbeam, Thomas D. Jones, and Marsha 
S. Ivins. Carried the Destiny module to the 
International Space Station (ISS). Landed 
February 20 at Edwards Air Force Base, 
California. Mission Duration: 12 days, 21 
hours. 

15 Years Ago – 2006 
January 15: Stardust capsule landed in 
Utah desert returning samples of interstel-
lar dust that could offer vital clues about the 
origins of our solar system. It’s reentry 
speed - at 28,860 miles per hour- is the 
fastest ever of any human-made object, 
topping the record set in May 1969 by the 
returning Apollo 10 command module. 

January 19: New Horizons probe launched 
by an Atlas 5 rocket from Cape Canaveral 
to reach Pluto (and its satellite Charon) by 
about 2015 and then other bodies in the 
Kuiper Belt. 

10 Years Ago – 2011 
January 22: The Japanese HTV 2 (H-II 
Transfer Vehicle) was launched from 
Tanegashima by an H-2B rocket. The HTV 
is vital to the resupply of the ISS after the 
retirement of the Space Shuttle. After the 
HTV has delivered cargo to the ISS, waste 
cargo from the ISS is loaded into the HTV 
and is destroyed upon reentry into the 
Earth’s atmosphere. 

February 16: Europe’s ATV 2 (Automated 
Transfer Vehicle 2) or Kepler resupply vehi-
cle launched from Kourou by an Ariane 5 
rocket. The craft docked with the Interna-
tional Space Station's (ISS) Zvezda service 
module on February 24. 

February 24: STS 133 (Space Shuttle Dis-
covery) launched from KSC. Crew: Steven 
W. Lindsey, Eric A. Boe, Michael R. Bar-
ratt, Stephen G. Bowen, Nicole P. Stott, 
and Alvin Drew. Shuttle Discovery docked 
with the International Space Station's (ISS) 
Harmony module on 26 February 2011. 
The mission was the 39th and final flight of 
Discovery and the 133rd flight of the Space 
Shuttle program. The primary goals of the 
shuttle mission were to deliver critical spare 
parts and deliver Robonaut 2, the first hu-

manoid robot in space. Landed March 9, 
2011 at KSC. Mission Duration: 12 days, 
19 hours. 

5 Years Ago – 2016 
January 17: Jason-3, the fourth mission in 
U.S.-European series of satellite missions 
that measure the height of the ocean sur-
face was launched by a Falcon 9 launch 
vehicle at Vandenberg AFB. 

February 17: Astro-H (also known as Hito-
mi or "Eye"), an X-ray astronomy collabora-
tion between the Japanese space agency 
(JAXA) and NASA, was launched by an H-
2A launch vehicle from Tanegashima, Ja-
pan. Astro-H will explore the extreme uni-
verse that is abundant with high-energy 
phenomena around black holes and super-
nova explosions and observe a cluster of 
galaxies filled with high-temperature plas-
ma. 
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 The first ever virtual NARCON 
was held from January 29th through the 

31st. The three day event was attended by 
537 members, the most by far of any previ-
ous NARCON. The online convention was 

hosted by Accelevents with Ed LaCroix and 
Todd Schwein as co-emcee’s.  
 There were a total of eighteen 

presentations as well as the Board of Trus-
tees Meeting, Manufacturer’s Forum, and 
NAR Town Hall. Additionally there was 

Steve Jurvetson’s keynote, “Sport Rocketry 
to SpaceX and Beyond”, Bashar Rizk’s 
keynote, “OSIRIS-Rex, One Year Later!”, 

and three virtual tours. The first was a chat 
with LOC Precision on Friday and on Sun-
day we got a look at “Secret Sights on the 

Space Coast” by Pat McCarthy and Jim 
Banke. The final presentation was a virtual 

tour of Estes LLC by Bill Stine.  
 This event was well worth the 
admission of $25. I have been vacationless 

for a year now and vNARCON was an ex-
cellent way to take some time off and enjoy 
our hobby. My hope is that even when we 

are able to travel and hold in person events 
again, that the NAR consider keeping virtu-
al attendance as an option for those that 
can’t travel, but still want to enjoy the con-
vention.  
 

Friday 

NAR Trustee Meeting 
 There were a significant number 

of topics discussed by the trustees and I 
highly recommend watching the video your-
self…. at x1.5 or 2 speed to get through it 

quicker. I won’t go into a lot of detail here 
and will briefly hit the highlights.  
 Section grant requests have been 

low over the past year due mostly likely to 
Covid and the inactivity of a lot of sections.  
 Free membership certificates are 

seeing a higher distribution this past year, 
but some sections state they have no can-
didates and others say they have too many 

and it is difficult to narrow the award to just 
two. The board approved a motion to real-

locate certificates from one club that cannot 
use them to others that could use more.  
 There will be updates in the up-

coming eRocketeer regarding national 
events for 2021. There will be a status 
check in early March for Colorado re-

strictions which is the site for the National 
Sport Launch. There will be a go/no go 
decision in April. The site received a 30k 

waiver which will help pull in the high power 
fliers if the event goes through. There is a 
bid from North Carolina to host the National 

Sport Launch in 2022. 
 There was no status update for 
NARAM which the board will work on after 

NARCON. Registration will need to open 
no later than May 10 if the event is a go. 

There are currently no bids for hosting NA-
RAM 63 in 2022.  
 NARCON 2022 will possibly be in 

Huntsville, AL if it is an in person event.  
 The NAR Rocket Teacher Certifi-
cation Program (narTcert) is going well in 

training educators the skills to use model 
rocketry in the classroom. There is current-
ly an effort to take part in Blue Origin’s 
“Earth Needs Space” initiative which will 
send post cards submitted by students into 
space aboard a Blue Origin flight. The post 

cards will be returned with a “Flown in 
Space” stamp.  
 Regarding safety, there had been 

an investigation as to whether or not to 
mandate rails for high power rocketry. It 
was determined that current safety 

measures were adequate and that a man-
date was not required. Range setup and 
parking was mentioned as a reminder that 

we should all be considering where to set 
up parking at each launch to make sure 
cars are not in the main recovery area.  

There was also a reminder that NAR insur-
ance is secondary in case of an incident 
and that members are responsible for the 

first $1,000 out of the $5,000 deductible. It 
was mentioned that the NAR is not ac-
countable if a launch is held in an area 

under a burn ban without specific permis-
sion to fly. Also, our insurance is up for 

renewal this year and we currently pay 
$85k a year for coverage. It is unknown at 
this time if that will change or by how much. 

Finally it was also stated that our insurance 
does not cover any Covid related claims.  

 There was a report on the status 
of talks between the NAR and TRA regard-

ing members performing their L1 and L2 
flights on the same week with the same 
rocket. The thought is that one should have 

a certain period of time between the two 
certs to build experience. The result thus 
far is no agreement between the two agen-

cies in codifying rule changes. It was also 
brought up that there may be a TRA-CON 

in the future, but no details yet.  
 The treasury report showed the 
organization is OK for now, but several cost 

saving measures were discussed like drop-
ping the 1-800 phone service which costs 
over $250 a month. This particular service 

will be reviewed again after 6 months. The 
board is also investigating a low cost cloud 
solution for file storage and collaboration.  
 Next was a discussion about 
Sport Rocketry magazine and Guidebook. 
Currently past issues of Sport Rocketry are 

available two ways, issues over two years 
old are in PDF format and downloadable. 
Issues less that two years old are available 

in a flip book format and not downloadable. 
There was a long discussion about this and 
I recommended changing the embargoed 

issues to just the past three months. After 
more debate the board agreed to only em-
bargo the current issue… Yay! That’s great 

news for those of us that like to also read 
the issues on our electronic platforms off-
line. After that was resolved the talks 

turned to the Guidebook. It was decided to 
transition it to electronic only which has 
several positives. One, it provides $15k in 

savings per year. The cost of hosting it 
electronically is negligible. Next, the guide-
book can grow in size and contain more 

material. Finally, it can updated more regu-
larly. Personally, I think this is a great 

move.  
 The last topic discussed was how 
and when to release the NARCON record-

ings and it was decided to make them 
available 30 days after the close of the 
event.  

Co-emcee Ed LaCroix 

Buzz Nau 

https://youtu.be/DAQa8MWrpHs
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Rocket Motor Retention 
Michael Klett Co-owner of Madcow 

 My first session of the day was 
about motor retention by Michael Klett, co-
owner of Madcow Rocketry. He started with 

basic motor mounts for lower power before 
diving in the high power realm. He deliv-

ered a good basic review of commercial 
solutions like Aeropack and Madcow’s 
flange-type retainers. Michael also re-

viewed recovery protection and deploy-
ment. During Q&A an interesting question 
was asked about the status of the PoleCat 

line of rockets. Michael stated that Madcow 
had acquired PoleCat, but sold it to one of 
their suppliers, so hopefully we will see 
PoleCat back in action soon.  
 
3D Printing: A Revolution for Amateur 

Rocketry 
Ken Biba 

 This session was one of my favor-

ites of the event. Ken has 30 years of expe-
rience in amateur rocketry and quite the 
resume. His slide show started with some 

basic assumptions and a review of his per-
sonal experience. He began with a low cost 

3D printer but found it was becoming too 
much work and a hobby of its own rather 
than a tool, so he switched to a more 

hands off model. Ken then went on to dis-
cuss 3D printing and its impact on the com-
mercial space industry.  

Regarding model rocketry, there is practi-
cally no end to the components that can 

manufactured by a 3D printer including 
centering rings, bulkheads, transition, nose 
cones, fin cans, payload bays, retainers, 

rail guides... the list goes on and on, includ-
ing entire rockets like the popular 3D print-
ed Mars Landers.  

 Ken explained FDM or Fused 
Deposition Printing, how the printers work, 
the choices of materials and software work-

flow tools. He expressed the limits of 3D 
printing and that 3D parts are lighter than 
fiberglass, but heavier than wood and pa-

per and also that many large parts have to 
be printed in sections.  
 He then went through the 3D 

printing workflow from design to printer and 
the rapid prototyping process. This is simi-

lar to how SpaceX operates. Design tools 
that you can use include OpenRocket, 
RockSim, RASAero, and Fusion 

360/SimScale. You can also download files 
from libraries like Thingiverse. Ken’s review 
of printers, materials, and software con-

tained a lot of detail and just what a novice 
would be looking for.  
 Next up Ken went through some 
practical examples of his 3D printing pro-
jects including a low power payload carrier, 
Luna and Mar Landers you can create from 

Thingiverse files, and his ARLISS S4: 
Small Satellites for Secondary Students. 
These small data gathering instruments 

can be flow from parks, up to 3k’, in sound-
ing rockets, and finally to low earth orbit 
(FossaSat November 2019)!  

 He closed out this section show-

ing off a nearly all 3D printed S4 ARLISS 
Lite Payload Carrier. Various versions can 

be flown from 3k’ to 10k’ and included a 
1/45th scale Falcon 9.  
 This was a great presentation and 

I highly recommend it to anyone interested 
in starting 3D printing when the videos are 
released to YouTube.  

Launching and Landing with the Scout 
E Rocket - BPS 

Joe Barnard  BPS.space 

 You may have seen Joe’s 
YouTube videos  of his Falcon 9 and Fal-

con Heavy scale models that attempt con-
trolled self-landings as well as his thrust 

vector control (TVC)  system. Joe’s presen-
tation focused on his self-landing experi-
ments. This is an investigation he has been 

exploring five years and he went over in 
detail, what has worked, not worked, and 
lessons learned a long the way.  

 His test vehicle uses two Estes 
F15 black powder motors, one for accent 
and one to arrest the descent momentum. 

Joe explained the physics involved as well 
as the control surface systems used to 
manage attitude, roll, velocity, position, and 

throttle. Next he showed the mechanics 
necessary for accent and descent stabiliza-
tion, landing gear deployment, and the mo-

tor mount which ejects the booster motor 
and autoloads the descent arrestment mo-
tor.  

 Following was a discussion about 
the electronics needed to pull off all of the 

flight sequences including an inertial meas-
uring unit (IMU), barometer, Global Naviga-
tion Satellite System (GNSS)  radio, micro-

controller and data logging device. The 
final piece to put it all together was the cod-
ing and programming.   

Buzz Nau 

https://www.youtube.com/channel/UCILl8ozWuxnFYXIe2svjHhg
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 There was so much more he re-
vealed in his presentation and I highly rec-

ommend watching it when it is released.  
 
LOC Precision Tour 

Jason (Jay) Turicik, Dave Barber, Sam ? 

 As a quick primer, LOC Precision 

was started by Ron and Debbie Schultz in 
1984 and specialized in high power kits. 
LOC (Lots of Crafts) changed hands in 

2000 when Barry lynch acquired the com-
pany. Barry had approached Jay and Dave 
in 2016 asking if they were interested in the 

company as Barry was looking to retire. 
Jay and Dave were the previous owners of 
Yank Enterprises which produced many 
scale high power kits and had been ac-
quired by LOC previously. Since taking 
over LOC Dave and Jay have moved it to 

their home location of Plymouth, Wisconsin 
and have not only continued the great 
products and service that Barry was fa-

mous for, but have expanded on it with 
construction innovations and new kits. One 
of these new kits was their 7.5” diameter 

Saturn V for celebrating the 50th anniver-
sary of Apollo 11. This 80.5” tall behemoth 
has since been retired from production.  

 Their presentation was from LOC 
headquarters were they showed a video 
highlighting the manufacturing of various 

parts and other areas of the facility. The 
Q&A session took up the most time of the 
presentation and it was a great opportunity 

to quiz them on the history of LOC, what 
things they are working on now and what 

future developments are in store.  
 There will be some new LOC 1 
scale kits coming soon including the Iris 

and Patriot. Sam showed off some wild 
graphics he was working on as well as a 
few sci-fi designs. I'm not sure if any will 

become kits, but a few of them were pretty 
cool.   
 It was asked if they would produce 

fiberglass parts and they explained that 
they are dedicated to wood and paper with 
no plans to expand greatly beyond that for 

kit components. 
 They will soon provide wide print-
ing services for your favorite launch photos. 

Dave explained you will be able to upload 
your photos, pick the size, and that the 

prints will be affordable, so get your Level 
1, 2, and 3 launch photos ready! 
 

Keynote: OSIRIS-REx, One Year Later! 
Bashar Rizk 

Bashar gave an amazing presentation of 

the OSIRIS-REx mission. This is the mis-
sion to retrieve samples from the asteroid 
Bennu and return them safely to Earth. 

There was a fair amount of audio/video 
struggles with this session, but everything 
eventually got worked out and we were 

finally able to few the entire slide deck and 
videos including the tag event with Benu. 
The sample collection was successful and 

they discovered the tag head losing materi-
al. To prevent further loss it was decided 
not to perform a post tag analysis and stow 

the sample head and guillotine the wrist. 
Yikes! The sample is due to return in late 

2023, but the OSIRIS-REx mission will 
continue on until late 2025. 
 I don’t want to spoil any more of 

the key note as is it worth the time to watch 
yourself. Bashar is a great speaker and a 
lot of fun to listen to.  

Manufacturer’s Forum 

 First up on the night was Mary 

McCarthy of Cosmic Vests and Ties. 
Mary’s materials are space themed and 
can be used not only for vests and ties but 

also for Hawaiian style shirts and face 
masks.  

 Next up was Frank Burke of 
Dynasoar Rocketry. Frank designs and 
kits radio controlled rocket gliders using 

paper tubes, plastic nose cones and 
Depron foam board for wings and other 
built-up surfaces. At NARCON he an-

nounced the introduction of 18mm rocket 
gliders and showed off the Star Clipper 
Mini. It is 1.6” in diameter, 24” long, and a 
wing span of 15”. It is powered by a com-
posite 18mm D2.3 or C3.4 motor. He also 
has an Orbital Transport Mini based on the 

glider from the Estes Orbital Transport. The 
third kit in the mini series is the Valkyrie 
based on the XB-70.  

 His other new kits include models 
of the NASA and Buran Space Shuttles. He 
is working with Boyce Aerospace so you 

will be able to get a 3D printed nose cone 
and tail nozzle section for the shuttles. Sim-
ilar to the shuttles is his OTV (X-37) which 

is based on the Boeing X-37. Finally Frank 
displayed his new X-15 and return of the 
Bomarc.  

 Bill Stine represented Estes LLC 
and discussed recently released products 
as well as new items coming within about 

four months.  
 Newly released kits included the 
1/100 Skylab Saturn V, Saturn 1B, and 

1/200 NASA SLS ready-to-fly. The Skylab 
Saturn V is similar to the last Saturn V re-

leased but with the Skylab payload section. 
The return of the Saturn 1B includes im-
proved parts, plans, and a stronger escape 

tower.  
 Next Bill showed off a recent kit in 
the “Destination Mars” series, the Mars   

Buzz Nau 

https://www.cosmicvest.com/
https://dynasoarrocketry.com/
https://estesrockets.com/
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Leaper. The plan is to continue introducing 
1 to 2 new kits each year in this series.  
 Another new kit series, “Space 
Corps” has a new kit coming this summer 
called Darc-1. It is an asymmetrical design 

with a forward section that vaguely resem-
bles the old Centuri X-24 Bug and Quest 
HL-20 lifting body glider. The Darc-1 is not 

designed to glide though. 
 The new Astrocam will be availa-
ble in hobby shops in April. Initially this was 

only available through Target stores as a 
starter set. 
 A new Mars Snooper was hinted 

by Estes at the Virtual NARAM Manufactur-
er’s Forum. Bill showed off the new Super 
Mars Snooper that will be powered by 

24mm C11s and D12s and due for release 
at the end of April.  

 The second kit in the Designer 
Series (The Vern Estes Orange Bullet was 
the first) will be a design by G. Harry Stine 

called the Antar. It was originally designed 
for his science fiction writing and lectures 
and built seven years before model rocket-

ry even started. Bill mentioned it is was 
relatively easy to convert it to a flying kit.  
 Bill then showed off the Star Hop-
per which is designed for the younger 
crowd. It is a snap together kit and requires 
no tools or adhesives. 

 The new 2021 catalog was shown 
off and is available now as of this writing. In 
other news the new starters (igniters) 

called Startek will be shipping in mid-May. 
These are supposed to use a new dip to 
create more heat and assist in a reliable 

ignition.   
 During Q&A it was asked what will 
be the next classic kit bring back.  Bill an-

nounced it will be the Orbital Transport and 
like the new Mars Snooper, will likely be an 
upscale using 24mm motors. Woot!  

 He was asked about agreements 
with space vehicle manufacturers to pro-
vide scale kits based on SpaceX, Boeing, 

and Blue Origin designs. He pretty much 
confirmed something should be coming 
soon with two of them.  

  When asked about the return of 
the clustered Patriot, Bill mentioned that 

further work was being done with starters 
to improve reliability allowing Estes to look 
towards clustered kits in the future.  

 It sounds like more scale kits are 
on the way. One was identified in the Estes 

Tour on Sunday, so keep reading and I will 
get to that.   

C5-0 booster motors are in the works, but 
not for 2021. Bill hinted at some other high 
impulse booster motors and again, he said 

something during the tour on Sunday that 
narrowed that down, so keep reading.  
 North Coast Rocketry was up 

next and Matt Steele talked about the re-
cently released F-117 Nighthawk glider and 
Argo D-4 Javelin. It sounds like sales for 

the Nighthawk are going well and an RC 
version is being tested. A new 24mm Sport 
Scale version of the Argo was announced. 

This kit relies on the old Quest/MPC Nike 
Smoke plastic fin units instead of the de-
tailed 3D parts of the more expensive Argo 

kit. The 24mm will have a 3D printed Hon-
est John to Nike interstage adapter and 

payload transition. Matt didn’t quote an 
exact price, but said it would be about 20-
25% of 1:8.66 version. Release is not far 

off, but Matt was unable to give a firm date.   
The next new release will be the scale-like 
MGM-157 Scorch which will have a 3D 

printed tail cone, full body wrap and a wrap 
and decals for the nose cone. The fins will 
be plywood and it will powered by 29mm 
motors.  
 Another new item will be motor 
retainers that allow the addition of 3D print-

ed tail nozzles. These will be compatible 
with Estes 29mm motor retainers which will 
be nice.  

 Matt mentioned he will be bringing 
back some older North Coast designs start-
ing with the 2.6” Corporal with more to 

come. North Coast will also have a printed 
catalog this year. No word if Tracy will be 
on the cover.  

 During Q&A Matt was asked 
about the return of other kits and the plan is  
to bring back some 4” kits, possibly the 

NCR Quasar once the current crop of new 
kits is released. Definite releases include 
the Phantom 4000 and Big Brute plus 

some new 4” designs and hints of a Per-
shing 2 scale model.  
 Aerospace Specialties Products 

(ASP) was up next. Andy Jackson started 
off mentioning this is his 26th year provid-

ing competition and scale kits as well as  
parts and supplies that are often hard to 
find anywhere else.  

 ASP has a new mini engine Black 
Brant III in the works as well as a 1.9” dia 
Aerobee 150.  

 The re-released micro-max kits 
continue to be popular and new designs 

are coming by this summer.  
 Tim Van Milligan represented Ap-
ogee Components from the Apogee stu-

dio. He showed a video tour of the facilities 
at Colorado Springs which would have 
been nicer if there hadn’t been display is-

sues. Tim mentioned the new Apogee X-15 
was doing really well and they are having a 
hard time keeping it in stock.  

 In other product news, the GPS 
controlled gliding parachute is still in the 
works. The next big item in the works is a 

add on to RockSim called the Launch Visu-
alizer. It will be cloud based and perform 
six degrees of freedom simulations. It will 

display a world view 3 dimensional google 
earth type map of your simulation that you 

can pan around and view from any angle. It 
has been in the works for over a year and 
will be released in RockSim Pro which will 

be a SaaS program.  
 Rocksim 10 will have a bug fix 
release coming soon (it is out now) that will 

also improve compatibility with new operat-
ing systems. Apogee is also hosting 
Rocksim live training sessions on Face-
book to help increase education.  
 Thomas Kindig represented Impls 
Launch Systems. They manufacture a line 
of single to 5 pad launch controllers. These 
are cable based using CAT-5 networking 
cable to connect the controller to the pads. 
Thomas reviewed the various launch con-
trollers, pads, and optional equipment.  

 Aerotech/Quest would end up as 
the final presenter for the night. Gary 
Rosenfield recapped products that had 
been released over the past year. This 
included the 29mm H13ST Super Thunder 
with a 17 second burn time as well as the 
18mm White Lightning Q-Jets. Next Gary 
announced the new F52C Classic Enerjet 
motors. The F52 is improved over the origi-
nal Enerjets. It has a 66.2 N-sec total im-
pulse, 1.3 second burn time and comes in 
5,8, and 12 second delays. The packaging 
retains the classic look and feel. They will 
be sold in two packs at $34.99/pack. Re-
lease time is Spring 2021.  

 Also announced were the G8 and 
G12 long burn motors. They are end burn-
ers that use Super Thunder propellant.  
The burn times are 20 and 13 seconds 
respectively and only come in plugged ver-
sions. Each retail for $34.99 and due to be 
released in Spring 2021.  
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 Regarding the Quest line, there 
are three new kits in the works designed to 
use Enerjet and Estes 24mm motors. They 
will include 18mm adapters as well for Q-
Jet and Estes black powder motors. They 
range in length from 17 (Sport), to 21 
(Lightning), to 31 (Icarus) inches. Again, 
looking at a Spring 2021 release.   

 Finally, Gary announced the new 
24mm D22W and E26W Q-Jets. These 
motors will measure 24mm x 70mm and 
use White Lightning propellent. The D22 is 
almost a full D at 19.3 N-sec. The E-26 a 
total impulse of 27.9 N-sec. These will 
make great competition motors! 

 eRockets was slated to be the 
final presenter, but there was an connec-
tion issue which prevented Randy Bo-
adway from attending. 

 The entire Manufacturer's Forum 
was recorded and is available now to watch 
from YouTube.  

 
Saturday 
15K, My Way! 
Jim Jarvis 

 This was a presentation by Jim on 
his high power construction and flight tech-

niques he has used and developed. It was 
a more general presentation than his 2008 
NARACON, “100k My Way!” talk. 

 Jim discussed and showed a vid-
eo of one of his favorite topics, stabilizing 
systems using canards and spin cans.  

 The rest of his session was about 
creating fillets, using zipperless couplers, 
electronic bay tips, and main chute deploy-

ment techniques. Jim presented plenty of 
useful tips and tricks accompanied by pho-
tos and illustrations. 

 I liked the section on the zipper-
less couplers. I remember seeing this on 
some of Vern Knowles’ designs and I have 

been wanting to try it out.  

Model Rocketry Stability & Aerodynamic 
Equations 

Jim Barrowman 

 For those that don’t know, Jim 

developed the “Barrowman” equations 
which many rocketeers used to mathemati-
cally determine design stability before we 

had computers and programs like Rocksim 
and OpenRocket to figure it out for us. The 
Barrowman equations allowed rocketeers 

to check a design’s stability without having 
to build and string test a model.  
 I hope every rocketeer regardless 

of experience, takes advantage of the 
NARCON recordings when they are re-
leased and  watch the presentation by Jim. 
The topic of stability can be pretty dry, but 
Jim’s lecture was easily understood by 
novices, yet also interesting and engaging 

for veteran rocketeers. His slide deck con-
tained the right amount of detail compli-
mented with applicable diagrams. Jim also 

touched on the  topic of over stability, why 
it is not desirable and, why some real-world 
applications use neutral stability.   

 Jim’s NARAM 8 Barrowman Meth-
od R&D report is now at the Museum of 
Flight in Seattle. Jim discussed the report 

in great detail and ran through the formula 
for determining the center of pressure for 
an ogive nose cone as an example.  

 
Real Artists Steal - Simple Scale Tech-
niques to Create Unique Sport Models 

James Duffy 
 As the name of the session im-

plies, James went through many tech-
niques, tools, and materials that are used 
in other hobbies and applied them with 

great success to model rockets. His 
presentation was prerecorded which was 
followed up by a 15 minute Q&A session.  

 He used a table camera mount 
that looked down at his build surface as he 

assembled projects. He sped up the re-
cording from time to time which was a great 

effect showing the various techniques in a 
timely manner.  
 His first subjects were basic Estes 

Alpha’s in which he applying scale paint 
schemes and then used leftover or after-
market decals from plastic kits. It was a 

great example of taking a basic kit and 
making it unique.  
 The next project used an Estes 

Aquarius (Space Train) and rather than 
stick with the stock external fuel tanks, he  
made them look like cargo containers simi-

lar to modern day train cars. Throughout 
the build James demonstrated scale and 
plastic kit techniques and materials like 

Plaststruct, custom decals, and weathering 
wash. Additionally he gave tips on painting 

such as colors and base colors that help 
avoid translucent issues. 

 The third project was a Mars 

Lander or more like, what if the Mars 
Lander was a pre-prod model? What would 
a production version look like? James used 

the Apollo LEM as an example. During the 
build he used crinkled up foils to simulate 
LEM foil and styrene to improve the shroud 

accents and embossed areas. Prior to 
painting he demonstrated preshading, a 
technique used a lot with plastic models. 

Parafilm was used for masking difficult 
shapes, a technique that Mark Chrumka  

Buzz Nau 

https://youtu.be/j_jbcXleE3I


T O T A L  I M P U L S E  V O L U M E  2 1 ,  N O .  1  

 

Page 34  

has used for a long time. Rather that use 
the stock nose cone, he built up a docking 

collar. Finally James used his decal stash 
and applied 160 individual decals to his 
Mars Lander. The end result came out 

amazing.  
 The final project used liquid mask 
on a Estes Maxi X-Wing project to simulate 

chipped paint. 
 
Artemis Propulsion Systems - How the 

USA Gets Back to the Moon 
Matt Steele - Aerojet Rocketdyne 

 In addition to owning and operat-
ing North Coast Rocketry, Matt Steele is 
also a real life rocket scientist having 
worked in the industry for many years in-
cluding the Pegasus air launched booster 
and is currently with Aerojet Rocketdyne. 

Matt was also a Missileer in US Army.  
 He gave an in-depth session on 
Artemis, in particular the engines that are 

going into SLS. The Space Launch System 
booster (SLS) uses a fair amount of tech-
nology from the Space Shuttle and will help 

the vehicle produce more thrust than the 
Saturn V. The first test launch (Block 1) will 
send an unmanned Orion spacecraft to the 

moon and back. Artemis II will send a crew 
to the moon followed by Artemis III which 
will include a landing, hopefully by 2024.  

 Matt’s presentation went on to 
discuss the various stages, engines, and 
components that make up Artemis starting 

with the lower stages, the four core  RS-
25’s and two solid rocket boosters (SRB).  
The second stage will be driven by four 

RL10 engines and at the top will be the 
service module, Orion capsule and launch 

abort tower.  
 He also showed the various SLS 
configurations that will support Artemis 

beyond the crewed option. The first four 
flights will use RS-25s from the Space 

Shuttle program and then newly built en-
gines after that.  

 The SRBs will not be recovered 
and refurbished as they were during the 
Space Shuttle era. The cost savings do not 

justify all the logistics to recover and in-
spections and cleaning of the recovered 

motors.  
 Matt’s slide presentation was full 
of detailed drawings, statistics and photos 

of the entire propulsion systems contained 
in SLS. He also gave a neat explanation of 
grain design used to throttle down the 

SRBs during Max Q. Again, another great 
session that I recommend you check out 
for yourself! 
 
Design of Large, Lightweight Highpower 
Rockets 

Frank Burke - Dynasoar Rocketry 

 Frank is mostly known for his 
unique RC rocket gliders (see Manufactur-

er’s Forum). This session was based on his 
large scale high power scratch built models 
that range in size from 6” to 10” in diame-

ter.  
 Frank is able to make these enor-

mous rockets so light by using depron foam 
for the airframes. The built up tubes weigh 
a fraction of airframes built with more com-

mon materials like carboard and fiberglass. 
Ready to fly, they come in at around 5 to 6-
pounds and easily fly on 29mm motors.  

 Frank showed a lot construction 
techniques, design considerations, and 

various other tips & tricks. In addition to the 
airframes, he also gave examples of fin 
and nose cone construction as well as 

electronic bays. Also included were links to 
websites where you can find many of the 
materials he uses.  

Dual Deployment 
John Coker 

 John gave a comprehensive ses-
sion on all aspects of dual deployment for 
sport rockets.  He covered a review of rock-

et motor ejection, deployment arrange-
ments, electronic deployment & bays, wir-
ing & testing, and other arrangements.  

 It was an in-depth look at dual 
deployment, a recovery technique used 
often at our section launches. While there 

are dozens of ways to implement dual de-
ployment, I like John’s minimalistic ap-
proach which many of us in 

JMRC/HUVARS lean towards. I would rec-
ommend this session to any one in our 
section that is interested in dual deploy-

ment and or working towards any of their 
high power certifications.  
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Keynote: From Sport Rocketry to 
SpaceX & Beyond 

Steve Jurvetson - Future Ventures 

 Steve is a venture capitalist who 
got started in the aerospace field in 2003 

as a model rocketeer with LUNAR, not un-
like many of us. From models and advanc-

ing to high power rocketry he went to the 
boards of such start up companies as Plan-
et and SpaceX.  

 Steve spoke of his beginnings and 
advancement in the hobby and later on of 
the technology side of the aerospace and 

space exploration industries. He also 
delved into the business side of the indus-
tries. Steve also has an insane space arti-
facts collection including items like an RL10 
and LEM descent engines and a ground 
control console! His collection includes an 

part from every Lunar Module that went to 
the moon. You’ll have to watch the presen-
tation to get the whole story! 

 Steve went on to give a long dis-
cussion about 120 Years of Moore’s Law 
that was fascinating and gives one a lot of 

hope for the future in space exploration. He 
then discussed a lot of the business side 

and trends in market share. SpaceX has 
certainly been responsible for bringing the 
majority of the commercial space market 

back to the US. 
 Steve’s keynote was incredibly 
engaging and full of information for the 

space junky. If you are at all interested in 
aerospace and space exploration you need 

to check out the session when it is availa-
ble.  
 

Sunday 
NAR Town Hall 

 I won’t go over duplicate material 
from the NAR Trustee meeting here. The 
recording is already on YouTube and avail-

able for anyone to view. President John 
Hochheimer ran the meeting providing 

charts and graphs indication the health of 
the organization.  
 Todd Schweim was announced as 

a new paid employee with the NAR as the 
Director of Member Communications and 
Publishing. As mentioned earlier, this was 

a overall cost savings to have Todd as an 
employee supporting the magazine as well 
as other communications services.  

 
Association Stats 
Membership: 7,450 

Junior: 507 
Leader: 802 
Senior: 1,419 

Life: 613 
High Power Flyers 
Jr L1: 161 

L1: 1,528 
L2: 1,419 
L3: 613 

Teachers: 561 
Sections: 227 
Section Members: 3,372 (45%) 

 
 The presentation went on to look 
at the services provided to the member-

ship, the incoming revenue to pay for those 
services, and then the costs of those ser-
vices. The balance sheet indicated a net 

loss for the past two years Even with the 
proposed efforts to reduce costs there 

won’t be a balanced budget without in-
creasing member dues as it is the primary 
source of revenue.  

 Dues have not gone up since 
2002. Since then inflation has gone up ap-
proximately 44%. The dues increase will 

not be that severe though. Age 26 and old-
er dues are going up to $70 from $62. Un-
der 26 years old is going to $30 from $25. 

The change will take effect on 1 March 
2021 and existing 3-yr memberships will be 
honored at the older dues cost. All that 

said, the NAR will continue with the Section 
Grants and Free Recruitment Memberships 

programs.  
 
Virtual Tour: Secret Sights on the Space 

Coast 
Jim Banke and Pat McCarthy 

 Jim and Pat started out the ses-
sion with a welcome video from Kennedy 
Space Center Director, Bob Cabana a vet-

eran of four Space Shuttle flights and com-
mander of STS-88. It was a nice welcome 
which included highlights of up-coming 

launches as well as recent achievements at 
the space center. Later on we got to see 
the view from Bob’s office and I can’t think 
of a better work location. Well, maybe one. 
 This was followed by a video of 
film and stills of the sights which Jim and 

Pat narrated. The scenes included interest-
ing items and locations outside the space 
center complex as well as all the points of 

interest within the center.  
 There was footage of Falcon 9’s 
being transported about the space center 

and it sounded like this is constant occur-
rence, not surprising when you look at all 
the SpaceX launches going up. 

 My favorite part of the tour was 
the video from Hangar C. Every time I’ve 
gone to the space center the tour to Hang-

ar C was unavailable.  
 Go check out the video when it is 
online. It is well worth the time!  
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Virtual Tour: Estes LLC Penrose, CO 
Bill Stine 

 One of the best sessions of the 
event was saved for last, the virtual tour 
throughout Estes! Who didn’t want to go 

there as a kid? Bill started the tour by de-
scribing all the activities that take place at 
the headquarters followed by some nice 

drone footage leading up to the front of the 
main building.  

 Inside you are greeted in the front 
lobby that is filled with glass cases of kits 

and memorabilia from the entire history of 
Estes. Kit artwork is displayed all through 
the facility and as much as I liked Bob Ca-

bana’s office I might like Bill’s a little more. 
It’s practically a model rocket museum in 
and of itself.   

 Many of the rooms and spaces Bill 
presented have been repurposed over the 

years and he described the historical, along 
with the current use. This was accompa-

nied with fun facts and anecdotes. Some of 
these rooms included the US Post Office 
branch that was onsite and dark rooms for 

processing CAMROC film.  
 Surprisingly, Bill took us in the 
R&D department where John Boren has 

come up with many of the cool new kits in 
recent years. Many of the kits in the room 
are ones we’re all familiar with, though 
some were in different scales and color 
schemes (like the giant Saturn 1B). I saw 
several sci-fi designs, one that loosely the 

resembled the Interceptor from the series 
UFO. Bill did reach out and hold one spe-
cific model, a tiny scale Nike Hercules. He 

confessed that he also dropped it, but that 
footage was cut from the video. This was 
the kit he alluded to during the Manufactur-

er’s Forum when asked about future scale 
kits, so maybe??? 

 After a look at the video studio Bill 
walked out to the other buildings including 

the machine shop where Mabels are manu-
factured. Next was the motor manufactur-
ing area, ten acres that are fenced in with 

controlled access. We got to see one of the 

Mabels making C6-7s with one dropping 

out every 4.5 seconds. Estes manufactures 
3 to 4 million motors a year. There was 
video of QA testing, ignite… uh, starters 

being made as well as one of the wadding 
makers. As you can imagine, the raw mate-
rial and finished goods warehouses are 

huge and visually demonstrated just how 
big of a business Estes is. 
 After the tour was a long Q&A 

session where Bill described the design 
process, where the ideas come from, and 
then how a design becomes a kit. The Pro 

Series will be expanded. He is preserving 
and archiving the history that remains like 
original kit artwork.  

 One comment I picked up on was 
his answer to a question about releasing a 

C5-0 “Super C” booster. Bill confirmed we 
should see that and potentially a “bigger 
kick B booster”. I’m not saying we might get 

a B14 or B8 again, but it was the first thing 
that came to my mind. Fingers crossed 

Buzz Nau 
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1st Quarter, 2021 
Electron: STP-27RM 
Launch time: TBD 
Launch site: Launch Complex 2, Mid-
Atlantic Regional Spaceport, Wallops 
Island, Virginia 
A Rocket Lab Electron rocket will launch on 
its first mission from a new launch pad at 
the Mid-Atlantic Regional Spaceport at 
Wallops Island, Virginia. The launch cus-
tomer is the U.S. Air Force, and the mis-
sion will launch an experimental mission for 
the Space Test Program called Monolith 
with a space weather instrument.  
 
February 25, 2021 
Soyuz: OneWeb 5 
Launch time: TBD 
Launch site: Vostochny Cosmodrome, 
Russia 
A Russian Soyuz rocket will launch 36 sat-
ellites into orbit for OneWeb, which is de-
veloping a constellation of hundreds of 
satellites in low Earth orbit for low-latency 
broadband communications. The Soyuz-
2.1b rocket will use a Fregat upper stage. 
 
Late February 2021 
PSLV: Amazônia 1 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Polar Satellite Launch Vehicle 
(PSLV), designated PSLV-C51, will launch 
the Amazônia 1 Earth observation satellite 
for Brazil. The Brazilian-built spacecraft 
carries an optical camera to monitor envi-
ronmental conditions, such as deforesta-
tion, in the Amazon region. Several sec-
ondary payloads from private Indian com-
panies will also be on this launch. 
 
Early 2021 
SSLV: Demonstration Launch 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Small Satellite Launch Vehicle 
(SSLV) will launch on its first orbital test 
flight. Consisting of three solid-fueled stag-
es and a liquid-fueled upper stage, the 
SSLV is a new Indian launch vehicle de-
signed to carry small satellites into low 
Earth orbit. Delayed from September and 
December 2019. Delayed from January 
and December 2020. 
 
TBD 2021 
SSLV: BlackSky Global 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-

ter, Sriharikota, India 
India’s Small Satellite Launch Vehicle 
(SSLV) will launch on its first commercial 
mission with four Earth observation satel-
lites for BlackSky Global, a Seattle-based 
company. The rideshare mission for Black-
Sky is being arranged by Spaceflight. De-
layed from November, late 2019 and early 
2020. 
 
March 4, 2021 
Ariane 5: Star One D2 & Eutelsat Quan-
tum 
Launch window: TBD 
Launch site: ELA-3, Kourou, French 
Guiana 
Arianespace used an Ariane 5 ECA rocket, 
designated VA254, to launch Star One D2 
and Eutelsat Quantum communications 
satellites.  
 
March 2021 
Minotaur 1: NROL-111 
Launch window: TBD 
Launch site: Pad 0B, Wallops Island, 
Virginia 
A U.S. Air Force and Northrop Grumman 
Minotaur 1 rocket will launch a classified 
spy satellite cargo for the U.S. National 
Reconnaissance Office. Delayed from De-
cember 2018, 2nd Quarter 2019 and late 
2019. 
 
March 2021 
GSLV Mk.2: GISAT 1 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Geosynchronous Satellite Launch 
Vehicle Mk. 2 (GSLV Mk.2), designated 
GSLV-F10, will launch India’s first GEO 
Imaging Satellite, or GISAT 1. The GISAT 
1 spacecraft will provide continuous remote 
sensing observations over the Indian sub-
continent from geostationary orbit more 
than 22,000 miles (nearly 36,000 kilome-
ters) above Earth. Delayed from Jan. 15, 
February and March 5, 2020. 
 
March 2021 
Atlas 5: USSF 8 (GSSAP 5 & 6) 
Launch time: TBD 
Launch site: SLC-41, Cape Canaveral 
Space Force Station, Florida 
A United Launch Alliance Atlas 5 rocket will 
launch the USSF 8 mission with the fifth 
and sixth satellites for the Space Force’s 
Geosynchronous Space Situational Aware-
ness Program, or GSSAP, designed to help 
the military track and observe objects in 
geosynchronous orbit. The rocket will fly in 

the 511 vehicle configuration with a five-
meter fairing, one solid rocket booster and 
a single-engine Centaur upper stage. De-
layed from 4th Quarter of 2020. 
 
Late March 2021 
Vega: Pléiades Neo 1 
Launch time: TBD 
Launch site: ZLV, Kourou, French Gui-
ana 
An Arianespace Vega rocket, designated 
VV18, will launch the Pléiades Neo 1 Earth 
observation satellite for Airbus. Pléiades-
Neo 1 is the first of four Pléiades-Neo high-
resolution Earth observation satellites built, 
owned, and operated by Airbus. The Vega 
rocket will also launch multiple rideshare 
payloads. Delayed from February after 
VV17 launch failure. 
 
March 25, 2021 
Atlas 5: CST-100 Starliner Orbital Flight 
Test 2 
Launch window: TBD 
Launch site: SLC-41, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Atlas 5 rocket, 
designated AV-082, will launch Boeing’s 
CST-100 Starliner spacecraft on second 
unpiloted test flight to the International 
Space Station. This mission was added 
after Boeing’s decision to refly the Starlin-
er’s Orbital Flight Test before proceeding 
with the Crew Flight Test. The rocket will fly 
in a vehicle configuration with two solid 
rocket boosters and a dual-engine Centaur 
upper stage. Delayed from 3rd Quarter. 
Delayed from Jan. 4. Moved forward from 
March 29. 
 
March 30, 2021 
Falcon 9: Crew 2 
Launch time: TBD 
Launch site: LC-39A, Kennedy Space 
Center, Florida 
A SpaceX Falcon 9 rocket will launch a 
Crew Dragon spacecraft on its second op-
erational flight with astronauts on-board to 
the International Space Station. NASA as-
tronauts Shane Kimbrough, Megan McAr-
thur, Japanese astronaut Akihiko Hoshide, 
and European Space Agency astronaut 
Thomas Pesquet will launch on the Crew 
Dragon spacecraft. The Crew Dragon will 
return to a splashdown at sea. 
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Vintage Ad 


