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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) AGM-76A Aerodynamic test round on display at 
the Steven F. Udvar-Hazy Center (bottom - left) New 
Airfoil Assistants from North Coast Rocketry (bottom - 
right) Mark Gryn’s AIM-54 Phoenix lifting off at a launch 
this past summer - Rosemary Gryn photo 

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 everyone to the Septem-
ber-October 2020 issue of Total Impulse.  
 This time of year usually marks the 
closing down of launch operations and the 
start of build season. Very few of us had the 
opportunity to make any flights this, but sev-
eral have and are highlighted in this issue. 
Mark & Rosemary Gryn chronicled how the 
pandemic has disrupted their summer plans 
and what they did to overcome the challeng-
es. Mark Chrumka also documented another 
small gathering launch at Northville.       
 Make sure you check out the Club 
News and announcement of the 
JMRC/HUVARS Design Contest.   
 Big thanks to those who contribut-
ed content for this issue, Dale Hodgson, 
Mark & Rosemary Gryn, Mark Chrumka, 
Chris Timm, and Tony Haga.   
 As always, I am looking for content 
for upcoming issues. Plans, reviews, tips, 
competition strategies… they are all wel-
come. If you have an idea and don’t know 
where or how to start, drop me an email and 
I will be happy to work with you! Thanks 
everyone and I hope you enjoy the issue.  

 As 2020 is deep in the 4th quarter 
we have come to the sad realization that 
our club will have hosted zero sanctioned 
launches. While it is a year that I think 
many people will want to be looking at in 
the rear-view mirror (me included) I want to 
focus on the road ahead. 
 I wish I could say January 1st, 
2021 would be a fresh start with no signs of 
a pandemic when in reality it will probably 
still be lingering. I am confident that we as 
a world will have learned a tremendous 
amount and will continue to press on until 
our past view of "normal" returns. 
 I believe our solution is threefold 
just like any unwanted event. First you miti-
gate, then you treat, and finally you pre-
vent. We as a rocket club cannot actively 
help treat or develop a prevention for this 
situation... we can do our part with mitiga-
tion. The BOD is actively working on over-
hauling our procedures for all club sanc-
tioned activities. These updated proce-
dures will serve several roles that will allow 
us to move forward. Our primary concern is 
to keep everyone safe, so the procedures 
will be living documents that the BOD will 
continually update as we learn and adapt. 
 Once we have updated proce-
dures in place that are keeping people safe 
and are enforced, we can demonstrate to 
our landowners that we are taking this seri-
ously to reduce their liability. Perception 
and consistency are critical for all of the 
groups needed to support our organization. 
I feel like we have a good reputation for 
holding safe and family friendly events, and 
that is a perception I want to maintain. 
 
 If I had a crystal ball that would let 
me see the future, my money is on the fact 
we WILL be holding launches in the spring! 
We will need to figure out this new bump in 
the road as a group, but mutual respect 
and patience will lead us to success. 
 
 Stay safe and hang in there.... I 
see a corner in front of us, we just need to 
get there and take it. 
 
Thanks! 
 
Scott 

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://airandspace.si.edu/collection-objects/falcon-agm-76a-missile/nasm_A19700276000
https://www.facebook.com/fziegler13/
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On September 20, 2020, a small group of 
avid rocketeers gathered at Northville Com-
munity Park to enjoy the exciting hobby of 
flying model rockets. Participants were 
greeted with mild temperatures, bright sun, 
and winds gusting to 12 mph. A “misfire 
alley” launcher arrangement was used, and 
all individuals practiced common sense, 
“CCP Virus” precautions with masks and 
space separation. 

 

Andy Tomasch and Suzanne Jacques had 
four flights with an Athena (1/2A6-2), and 
Alpha III (A8-5 x 3).  

Peter Alway launched 5 models that includ-
ed his 44-year-old Bicentennial rocket, a 
Mosquito, a New Way Q-Bee, a Fluffy Roc 
(often mistaken for a maxi mosquito), and 
Bumblebee Baby Bertha Bash.  

Steve Kristal, his daughter Emma, and her 
boyfriend Erik Gabel, used the occasion to 
participate in the Virtual World Spacemod-
eling competition. Similar to virtual NA-
RAM, contestants in many countries fly at 
home and send in their results by email. All 
flew S6A streamer duration models using 
A3-4 motors with pistons. S6A models 
have to be at least 40 mm diameter and at 
least 500 mm in length. Streamers were 5 
in. x 50 in. or 6 in. x 60 in. made of 2 mil 
mylar. Competitors are only allowed 2 mod-
els to make three flights, so you have to get 
at least one back. Total score was the com-
bined times of 3 flights. 

Steve, Emma, and Erik all made 3 suc-
cessful flights with the following results: 
Erik – 170 seconds, Steve – 194 seconds, 
and Emma – 220 seconds. It was Erik’s 
very first competition. He has helped Steve 
and Emma build a number of S6 models in 
the past, but this was the first time he flew 
on his own. 

 

I flew a total of 12 low altitude models that 
mostly used A-B impulse motors with a few 
exceptions. The models included the fol-
lowing: Mini-Mars Lander (RTF), RediRoc 
Raider (RTF), HUVARS Flutterby, Birdie, 
Snitch, Quest HL-20, The Point, Mosquito, 
HUVARS L’Egg-O, HUVARS Scimitar, and 
a HUVARS Citation Patriot. All flights were 
designed to safely “fly the field”.  

 

There was one remarkable flight that ended 

up in the trash bin. Years ago, I received a 
complimentary D5-0 motor from Quest that 
I had been wanting to use. The Snitch was 
chosen to test fly the motor. The flight was 
long and uneventful, however the heat of 
the motor melted the thin plastic motor tube 
and made it unusable. I was lucky that Ste-
ve was kind enough to sell me a couple 
replacement kits.  

 

Steve captured a number of remarkable 
“close-up” launches during our day of ex-
citement. One particular photo revealed 
“The Point”, had actually reached Warp 
Speed! 

 

The only rocket launch hiccup that oc-
curred was when a woman in the park 
whined to Emma that we can’t be “shooting
-off” those things in the park, and that she 
would be calling park officials to complain. 
She may have been the same individual 
who called the police during our previous 
launch. 

Mark Chrumka 
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A Rocketeer’s Pandemic Survival Kit 

 Well, here it is; the end of Sep-
tember. By the time this hits the wire it will 
be October. Is it me or have we had some 
of the best flying weather we’ve seen in like 
forever? Or is it simply an amplification of 
frustration to fool me into thinking EVERY 
day is a good flying day simply because I 
can’t. I know I’m not alone in this; we as a 
group have been grounded and we simply 
don’t like it. Perfectly natural reaction; when 
you’re told you can’t have, or do something 
you want to all the more. Sure, other clubs 
have been flying a bit but looking at their 
launch reports they simply don’t have the 
volume of flyers or flights that we do. In-
creased numbers of people statistically 
increase risk. Plus, they have open fields 
they can fly from, we do not right now. 
There is a launch down here in my neck of 
the woods this Saturday (another perfect 
day by the way) but am I going? Nope; for 
two reasons. First of all, I’m a die-hard loyal 
member of our club and would feel a bit out 
of place. Secondly, although I am sure they 
are very nice, well-meaning folks I do not 
know them and in these times, especially 
lately, walking into an unknown situation is 
a dice-roller at best. That being said, I do 
wish these folks the best of luck and that 
they have a great time flying. 

 So, back to our dilemma which 
comes down to this. What are we going to 
do to take the edge off since we haven’t 
been flying and what are we going to do 
knowing that this great weather isn’t going 
to last much longer and it will be winter 
again? Since the weather has been so nice 
I’ve been painting projects and at least for 
me, I got a little creative. I’ve always 
marched to my own drummer anyway so 
this should surprise no one. I did a 4” up-

scale Cherokee D patterned after one of 
Julie’s summer dresses. I think just be-
cause she threw that at me as a challenge; 
plus, I like the dress. According to her it 
turned out pretty close for doing it all in 
Krylon Fusion. The second one I painted, 
again because of Julie; she likes those 
pink, black and white Black Jack candies 
so I tried copying that one too. Again, all 
Krylon Fusion. The last one was a repaint. 
My 5.5 Mosquito has a paint scheme as a 
tribute to Breast Cancer Awareness which 
is recognized in October. So, I repainted 
that and finally got a decal of a pink ribbon 
for the side. Couldn’t find one for years in 
the size I needed. Just so happens my 
granddaughter Samantha designs stuff like 
that on her computer so I commissioned 
her to make something for me. Turned out 
far better than I expected. I already know 
the rocket flies well and that huge hot pink 
X-form ‘chute makes a statement all its 
own. But, that’s about as “artsy” as I get. It 
was fun, and it’ll be great getting those 
birds in the air at some point. 

 For the second part, how about 
the winter stretch and beyond in case we 
are grounded for longer? I never consid-
ered myself a prepper but in this case I 
unknowingly did. So, I went a little nuts in 
the ordering online thing. I believe I have 
become a preferred customer with the 
USPS, UPS, and Fed-Ex. It kind of looks 
like my fantasy Christmas but thankfully no, 
not a Hallmark Movie in sight. Call this my 
“Rocketeer’s Pandemic Survival Kit”. That 
pile of parts and such in the picture con-
sists of four unbuilt high-power kits, elec-
tronics with sleds to config-
ure, shock cords, chutes, 
motor retainers (29mm-to 
54mm) and all manner of 
low-power kits. There is 
even an Estes Designer 
Special box in there some-
where; enough raw materi-
als to build a bunch of 
scratch-build low power 
birds of my own (or bor-
rowed) designs. No-holds 
barred on these; I have 
just about every category. 
Gliders, egg-lofters, helis, 
single and multi-stage, 
both for fun and for a bit of competition so 
that’s a nod to Buzz, Mark, Al, Steve and of 
course Trevor since there are a couple of 
FAI birds in the mix as well. Everything 
from 13mm up to D’s and E’s, black pow-
der to composite; low and high power. Am I 
nuts? Probably. Is this overkill? Definitely. I 

believe I have covered the gamut, the 
whole spectrum. Thankfully Julie takes all 
of this in stride and with a subtle shoulder 
shrug and gentle eye-roll. After this many 
years it’s in the blood; nothing can be done 
about it. Always in a good mood on launch 
day. I have you all to thank for that; she’s 
glad I have a good hobby with a bunch of 

people I can share this 
passion with. Granted, 
it would take me forev-
er to get all this stuff 
together but I simply 
couldn’t bear the 
thought of not having 
anything to work on. 
Hopefully this will get 
me through until we are 
all back on the flight 
line where we belong. 
So, if I have any sug-
gestions at all I would 
say be ready to hunker 
down and get some 
projects lined up now; 

just in case 2020 /early 2021 decides to 
throw us some more weirdness. This could 
be a fairly long stretch; we simply do not 
know at this point. At least do things to take 
the edge off until we all can be together 
again.  

D A L E  H O D G S O N  
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Greetings fellow model rocket enthusiasts. 
As a BAR since 2015 who lives in Canada, 
I have attended at least 3 regional launch-
es in the US and a couple of JMRC launch-
es every year.  Normally, at the start of the 
year, I start making hotel plans and book-
ing time off work as I decide which launch-
es to attend, what rockets I’ll be flying and 
how many new rocket motors I need to 
buy.  Next, I placed my order with our local 
Loki dealer to have all the motors I'd need 
for the first half of the year in addition to 
building a new 4" fibreglass rocket that 
would fly on a Loki L780 Spitfire.  
 
Then Cornoavirus came to North America 
and the US/Canada border was closed in 
late March. At first it seemed that things 
would just be delayed like our March break 
family trip to Washington D.C., but with 
each 30 day extension of the border clos-
ing it was obvious that this year was going 
to be a write-off for any organized launches 
and mini-family vacations as we always 
planned the two together.  

On a typical weekend launch, my family of 
four typically launch a mix of LPR/MPR/
HPR.  Kids are really good at loading up 
prepped rockets and my wife enjoys photo-
graphing launches and listening to the an-
nouncer build up crowd enthusiasm after 
announcing the rocket’s name with the five, 
four, three, two, one countdown. By the 
end of the day, my kids and I usually go 
through a good mix of rockets, typically 
launching just about all motors from 1/2A to 
K on a weekend launch. 
 
So with access to the USA border access 
cut off to Canadians, I decided for Plan B- 
to salvage our rocket launching for the year 
by getting back to launching using our own 
launch pads at a local soccer complex 
which was currently empty of soccer play-
ers because organized sports were not 

allowed under current Ontario Coronavirus 
restrictions. 
 
The first step to our family rocket launch 
plan began with cleaning up our rocket/
LEGO/art room and gathering together 
almost all of the LPR rockets for a family 
photo (picture 1).  When I was getting that 
together, I realized that some of them had 
never been launched and a bunch had only 
one launch recorded.  This is a result of my 
tendency to bring the same few trusted 
flyers out time and time again, neglecting 
the ones that are finicky to prep or those 
that I didn't want to risk damaging. Well, 
rockets are made to fly, not sit on a shelf. 
So I now had a new challenge - successful-
ly launching as many different rockets as 
possible. 
 
Our first family launch was at the end of 
May. With kids home from school and my 
wife and I working from home, I waited for 
a ‘very little wind’ day. I prepped all the 
rockets ahead of time to make sure we 
would have an easy time when loading up 
at the soccer field.  My launch set up was 
an Aerotech launch controller with a spare 
12v car battery to ensure that we had plen-
ty of power to get through all of the launch-
es. As this was our first local launch in a 
long time, I kept it simple with only 8 rock-
ets, A-C motors.  Two rockets made their 
first flights, a newly built Estes Quinstar 
(aka Quaranstar) had a cool flight on a C6-
0, spinning down to a soft grass landing 
(picture 2).  The other first flight was a 
FlisKits Frick and Frack two stage saucer 
flew on a pair of B6-0's, both stages spin-
ning upside down to land near the 
pad.  With no line ups for pads or LCOs to 
sign-off on our rockets, we successfully 
completed eight flights in record time and 
under perfect weather conditions. The 
comradery and enjoyment of seeing every-
one else’s rockets made it less of a specta-
cle but being home by lunch was a pretty 
nice trade-off. 
 
After two weeks, I was itching for more. Not 
realizing how windy it was until we arrived, 
I decided to accept the fact that we’d have 
more running to do if the wind took out 
rockers further than the trajectory we 
hoped for. We had three failures at this 
launch.  But as the old adage says, ‘a bad 
day of rocket launching is better than a 
good day at work’. Two older second-hand 
rockets that I'd picked up from somewhere 
cracked their nose cone shoulders and 
came down with no other damage in two 

pieces.  Those were quick and easy to 
repair.  The third failure was on my cursed 
Estes Top Shot.  It seems to shed fins on 
just about every launch and this was no 
exception.  I flew the Top Shot flew on an 
Aerotech D15 reload and the 6 second 
delay stretched out to 8+ seconds.  It 
kicked out the nose cone about 50ft from 
the ground and landed hard, losing a cou-
ple of fins.  I decided the Top Shot needed 
a break or maybe I needed a break from 
the Top Shot, so it's now sitting under my 
rocket bench waiting for a reprieve. 

Page 6  
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Five successful launches rounded out the 
day with two highlights. First, an Estes Jet-
liner flying on a B6-4 (picture 3) which 
weather cocked quite a bit but turned out to 
be a good thing as it landed back close to 
the pad.  Next, an Estes Bullpup that I 
spent much too much time painting had its 
second flight, thankfully landing without a 
scratch on the soft grass of the soccer 
field. 
 
A week later we went back for another 
round to launch some of the rockets that 
we didn't fly due to wind at the previous 
launch.  We had 12 launches and I’m hap-
py to report that all were successful.  One 
first flight, an Estes Ricochet, had a low 
flight on a A8-3 but still drifted quite far; a 
smaller chute is in this light rocket’s fu-
ture.  An Estes Loadstar II that hadn't flown 
since a rebuild had a two stage C6-0->B6-4 
flight (picture 4).  The booster landed nice 
and close to the pad, the sustainer went 
higher than expected and ended up fur-
thest from the pad for the day. 
 
Of significance was my son's Estes Trajec-
tor launch - our first MPR launch for the 
year on an Aerotech E23-5.  It flew off my 
home-made launch rail to about 700ft with 
a JLCR set to release the chute at 300ft.  It 
had a bit of a long delay that had us wor-
ried, but the chute got out in time and it 
landed with no injuries on the soccer field. 
 
With word that we were able to expand our 
bubble to include another Family, we had 
my wife’s brother and his girls come join us 
for the fourth summer launch. They have 
just begun their first rocket build as part of 
a Christmas gift the previous year and we 
knew they’d love to see some rockets fly-
ing. My brother-in-law brought along his 
new drone which was surprisingly quiet 
and extremely easy to use as each of the 
kids could immediately maneuver the 
drone with only a 1-minute flying lesson. As 
a result, we got some neat videos of rocket 
launching from above.  Within a couple of 
hours, we had 11 successful launches and 
3 not so successful.  I wasn't able to get 
two E18's to start and didn't have spare 
igniters so we had 2 'scrubs'.  The 3rd fail-
ure was the first flight of an Estes MIRV 
which is a 2 stage rocket, with 3 sustainers 
that light simultaneously and are supposed 

to fly off a rod attached to the booster.  For 
this flight, the sustainers all lit but stuck on 
the rail, melting the plastic connector be-
tween the booster and sustainers.  No 
spares are available for this OOP kit, so I'm 
not quite sure how to get this one going 
again. 
 
We were all smiles with the successful first 
flight of our Semroc Spaceman on a 1/2A3-
2T that had a loop-de-loop flight. Other 
notable flights were an Estes Eliminator 
that had a high flight on an E9-6, a LOC 
Cool Spool flew on a G53 and the loudest 
flight of the day with my custom 2.6" Spit-
fire rocket flying on a Loki G69 Spitfire mo-
tor.  Even with a JLCR, the Spitfire landed 
furthest from the pad and missed a drain-
age ditch full of water by about 15 ft. My 
daughter's Estes Pink Crayon had a nomi-
nal flight on a C6-5 that traced a long line 
of white smoke across the white sky.  

Our last launch of the year was the first 
Saturday in October and was probably the 
last nice day of sun with no wind for the 
year.  For this launch we had a special 
visitor, our new puppy Sally who was 3 
months old.  (picture 6 Sally & Rosemary 
with Rocketarium Mega Rebel)  I'm sure 
Sally will be attending launches in the fu-
ture so I figured we better start getting her 
used to the noise.  She was startled for the 
first launch but didn’t run in the opposite 
direction after that.  Maybe in the future 
she'll earn her treats by sniffing out lost 
rockets. 
 
Overall, we had ten successful launches on 
this day and 1 self-destruct.  I scratched up 

the grains on the E18s and added a bit of 
pyrodex and got them to start this time 
around.  A newly built Rocketarium Ter-
raformer spun itself into three pieces on 
one of the E18s.  It should be easy to re-
build and I'll add some reinforcements be-
fore trying that motor again.   
 
The ten successful flights included 6 first 
flights.  Two of those were a bit nerve-
wracking as the kids and I spent a lot of 
time on the builds.  A Rocketarium Mega 
Rebel on the other E18 and had a great 
flight to probably 500ft with a perfect delay 
and chute deployment that landed it safely 
on the field.  An Estes Conquest on an E12
-4 weather-cocked into the wind, the chute 
came out it tangled and I was sure there 
would be some damage.  Luckily, it landed 
flat in some tall weeds without a scratch. 
 
An old Estes Phoenix had its 3rd flight to 
500ft on a D12-3. (picture 7) It had a slow 
start off the pad and the harness broke with 
the ejection charge but luckily landed flat 
without damage.  The nose cone and chute 
drifted but landed about 10ft before the end 
of the field. 
 
At the end of the summer, we had 46 suc-
cessful flights of many different rockets 
over five launch days.  There are another 
15+ LPR and 12 MPR that haven't 
flown.  As the weather has cooled down, 
those will have to wait until next spring to 
get their chance. 
 
I look forward to returning to organized 
launches when it is again safe to do so and 
the border opens up once again for recrea-
tion. We had a lot of fun with our local 
launches with only a fifteen minute drive to 
our launch space but we definitely missed 
the camaraderie and spectacle of an orga-
nized launch as well as our post-rocket 
dinners at Texas Roadhouse. Hopefully by 
next spring, we’ll all be watching the skies 
together.  

Page 7  
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Chris Timm & Buzz Nau 

AGM-76A Falcon ARM Anti-Radiation Missile 

The AGM-45A Shrike was deployed by the US Navy in 1965 as 
the first anti-radiation missile (ARM). It immediately became the 
primary weapon in Suppression of Enemy Air Defenses (SEAD) 
missions, commonly called “Iron Hand” by the Navy, against Sovi-
et built anti-air radar sites deployed by North Vietnam. Though it 
was sophisticated at the time, Shrike was handicapped by an ef-
fective range limit of 15 miles. The Shrike’s primary target, the 
Soviet SA-2 Guideline surface-to-air missile and Fan Song guid-
ance radar had an effective range of 28 miles. Iron Hand missions 
were considered the most demanding and dangerous assigned to 
crews and though the introduction of the Shrike brought stand-off 
capability, the range disparity was still a major issue.  
 
The US Air Force and US Navy conducted separate test pro-
grams in 1966 to develop an anti-radiation missile capable of en-
gaging Fan Song radars beyond the SA-2 Guideline’s service 
range. The Hughes AGM-76A Falcon was investigated by the US 
Air Force and the General Dynamics AGM-78 Standard ARM was 
the US Navy program. Both missiles were modifications of prior 
missile programs. Hughes utilized the airframe and Lockheed 
XSR13-LP-1 solid-fuel motor from the cancelled AIM-47 Falcon 
for the AGM-76A and added a modified seeker and guidance sec-
tion from the Shrike and warhead from the Mk81 250 pound gen-
eral purpose bomb. It also included a different radome than the 
AIM-47 to accommodate the Shrike seeker.  

 
The AGM-76A was much larger than the original GAR-1/AIM-4 
Falcon airframe. The diameter was doubled to 13.5”, the overall 
length was 160”, but otherwise it shared the original Falcon’s  
outline. It had four cruciform dorsal wings ahead of inline hydrau-
lically actuated control fins mounted at the tail of the missile. The 
AGM-76A was ejected at launch and would free fall from the host 
aircraft before solid rocket motor ignition.  
 
Successful test flights were conducted with F-4D Phantom II and 
F-105F Thunderchief aircraft for the US Air Force and the A-6B 
Intruder for the US Navy. The Air Force and Navy programs con-
cluded in 1968 with both services agreeing to go forward with the 
RIM-66 derived AGM-78 Standard ARM.   
 

Resources: 
Chris Timm Archives 
US Air Force AFSC Form 81A dated 16 August 1966 
O’Connor, Sean, Arming America’s Interceptors: the Hughes Fal-
con Missile Family, Air Power Australia Technical Report APA-
TR-2011-0601, (2014), pg 26-32  

AGM-76A Aerodynamic test round on display at the Steven F. Udvar-Hazy Center  

Aerodynamic test model of the AGM-76A -  photo by Mike Peel 

Aerodynamic test model of the AGM-76A - photo by Sturmvogel 66 

AGM-76A test round donated to the Smithsonian Air and Space Museum  

https://airandspace.si.edu/collection-objects/falcon-agm-76a-missile/nasm_A19700276000
http://www.mikepeel.net
https://airandspace.si.edu/collection-objects/missile-air-to-ground-falcon-agm-76a/nasm_A19700277000


T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  5  

 

Page 9  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  5  

 

Page 10  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  5  

 

Some of model rocketry’s most interesting innovations and 
knowledge is directly attributed to Research & Development, one 
of the most unique events in the U.S. Model Rocket Sporting 
Code.  R & D as it is commonly called, has many of the same 
elements of a grade school science project. You create a project 
based on a topic and start with a planning phase, followed by 
construction, then testing. The results are then documented in a 
detailed report that also includes a summary. Finally, entrants will 
then need to present their report to a panel of judges followed by 
a Q&A session.  
 
R&D requires a significant investment in time and resources to 
perform well which is why it is typically only seen at NARAM as 
one of the events to decide National and Meet champions. It once 
possessed the highest weight factor of all events, requiring any-
one that aspired to become national champion to participate. Un-
der the new sporting code, it no longer is such a key factor in the 
acquisition of points. Performing well in R&D is no longer more 
important than any other event due to the elimination of event 
weight factors.  
 
Your R&D project can fall under one or more of the following 
types. These are experimentation, engineering, theoretical, and 
observation.  

• Experimentation – ask a question, create a hypothesis, con-

duct an experiment, arrive at a conclusion 

• Engineering – design and construct a component, system, or 
technique 

• Theoretical – discuss a theory, subject, or technique that 
does not involve construction or experimentation 

• Observation – create a display from observation, involving a 
concept, principle, or technique 

 
Planning begins with identifying your question. What problem are 
you trying to solve? Narrow it to a single question and avoid 
branching off in multiple directions. Research past projects related 
to your topic. What were the conclusions and what was identified 
for future development or research? Once you have nailed down 
your question you can plan how to answer it. Identify resources 
needed to conduct the experiment and build the project. You also 
need to keep a list of all items and costs.  
 
The plan should be a blueprint for the construction phase. If you 
are struggling during construction, then your plan may need refin-
ing. Keep a notebook to log the construction as well as take pho-
tographs which will be helpful in your final report.  
 
Testing is perhaps the most important phase. At least three data 
points are required for each experimental run and only change 
one variable per run. Reviewing past R&D projects is one of the 
best resources for understanding the testing phase and how to 
record your data.  
 
These past R&D reports are also helpful examples for creating 
your presentation and writing your summary. Review the reports 
that have won over the years to understand what goes into a 
champion project and what can be left out. Include the following 
outline in your report, 

• State the Problem 

• Approach 

• Apparatus 

• Data 

• Conclusion 

• Future Research 

• Bibliography 
     
None of this is particularly hard, but it does require motivation and 
attention to detail. Research & Development is one if not the most 
rewarding event in the Sporting Code. No other hobby that I am 
aware of has a similar competition event. A successful R&D not 
only rewards you, but the rest of the model rocket community as 
well.  
 
Resources: 
R&D Methods Guide - A guide to selecting and conducting an 
R&D project. Helps you get organized and present your work ef-
fectively to the judges. Available through NARTS at NAR.org. 
Requires NAR membership. 
R&D Reports Repository – NAR.org under “Membership Re-
sources” after logging in.  
Team T-34 “Investigation into Gap-Stage Booster Recovery” 
NARAM 38 R&D Report 

Page 11  

Research & Development Primer 

https://www.nar.org/wp-content/uploads/2017/06/USMRSC_2019.pdf
https://www.nar.org/wp-content/uploads/2017/06/USMRSC_2019.pdf
http://cv41.org/newsletters/Gap_Stage_Booster_Recovery_T-34_NARAM_38.pdf
http://cv41.org/newsletters/Gap_Stage_Booster_Recovery_T-34_NARAM_38.pdf
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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 remote-
ly via the club forum. The parts can be brought together and as-
sembled after the stay at home order is lifted and normal launch 
operations resume.  
 
Prize: Free motor and use of hardware up to M class to fly the 
project. 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 uti-
lized.  

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 ac-
curate measurements. 
 
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 
Bertha 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 defi-
nitely 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 para-
chute 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 altime-
ters 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 November 30, 2020 

• Send submissions to USSMidway@gmail.com 

https://www.spacemodeling.org/jimz/estes/k-23.pdf
mailto:USSMidway@gmail.com
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Chris Timm  

Atlantic Research Corporation Frangible Arcas Photos 

JMRC/HUVARS member and scale article contributor Chris Timm 
recently had an article about the Atlantic Research Corporation's 
Frangible Arcas published in Sport Rocketry magazine. The arti-
cle is very detailed and display’s his typical workmanship. Chris 

had a lot of leftover photos that were not included in the Sport 
Rocketry article and sent them to me for sharing in Total Impulse.  
I hope you enjoy this added scale material! 
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Chris Timm  

Atlantic Research Corporation Frangible Arcas Photos 
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Launch activity continues to remain busy at space ports around 
the world. At one point in the past couple of months Cape Canav-
eral had three launch vehicles on pads at the same time. There 
has also been a fair number of launch aborts during the same 
period and not just for weather.  

First, congratulations to US Air Force and Boeing Aerospace. The 
joint X-37B team won the 2019 Robert J. Collier Trophy for Aero-
space Excellence on August 13th. The X-37B set a 780-day orbit 
endurance record before landing at Kennedy Space Center. This 
broke its previous record of 718 days. The X-37B has set endur-
ance records for each of its previous five flights.  

In Space-X news, on August 18th the 11th Starlink mission 
launched 58 Starlinks and 3 of Planet’s SkySats. It was the 6th 
flight for the Falcon 9 first stage which landed successfully on “Of 
Course I Still Love You”. One fairing half was also caught by a 
recovery ship.  

Next up was the SAOCOM 1B mission launched on August 30.  In 
addition to the SAOCOM 1B satellite, the payload also included 
two rideshares, the Tyvak-0172 and PlanetiQ’s GNOMES-1. This 
was the first polar orbit launch from Cape Canaveral for SpaceX. 
It was the fifth flight for the first stage which landed successfully 
on Landing Zone 1 at the Cape Canaveral Air Force Station. 

The 12th Starlink mission launched on September 3. This time 
there was no ride share payload and the Falcon 9 carried a full 
complement of 60 Starlink satellites. The first stage had flown 
once before and landed successfully on “Of Course I Still Love 
You”. 
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Starlink mission 13 was launched on October 6, 2020 after four 
launch delays, three for weather and one for ground system prob-
lems. The payload contained 60 Starlink satellites. The first stage 
had flown once before and landed successfully on “Of Course I 
Still Love You”. This was the 61st successful Falcon 9 booster 
recovery. One fairing half was also recovered which had been 
recovered twice already.  

 

NASA launched an Antares from Wallops Island on October 2 
after several aborted attempts. The Antares carried the Cygnus 
supply ship S.S. Kalpana Chawla named in honor of one of the 
astronauts from the Space Shuttle Colombia loss in 2003. 

North Coast Rocketry Airfoil Assistants Review Buzz Nau 

 I hate sanding. Let me just throw 
that out there from the start. I have a dozen 
stalled projects on my work bench be-
cause….. I hate to sand. It messes with my 
sinuses and I’m not particularly good at 
sanding consistent leading and trailing edg-
es on fins and wings. I’ve tried several 
techniques over the years and I still can’t 
get a good air foil on three fins in a row. 
Without a fair amount of work.  

 So, with this deficit in mind, I was 
particularly interested in the new North 

Coast Rocketry Airfoil Assistants that Matt 
Steele presented at the Virtual NAR Manu-
facturer’s Forum. They are 3D printed 
blocks with notches for rounded or tapered 
edges. The package comes with three siz-
es for different thicknesses and material 
types including balsa, ply, and G10. The 
small assistant is good for 1/32” ply and 
0.03 - 0.625 G10, the medium is used for 
1/16” - 3/32” balsa or ply, and the large is 
used for 1/8” balsa or ply. 

 I’ve tested them on some extra 
balsa fins as well as the fins from my NCR 
Hobgoblin kit. With just that little experi-
ence I can say the initial results have been 
good. I still have the sinus problems, but 
the balsa leading and trailing edges came 
out really well. I just rounded the Hobgob-
lin’s fins and I really like how the corners 

maintain a really sharp edge, the results 
are consistent and take minimal effort.  

 You can get the Airfoil Assistants 
at NorthCoastRocketry.com and they retail 
for $27.99 

Hobgoblin 1/8” ply fin after light sanding with 220 grit 

Hobgoblin 1/8” ply fin prior to sanding  
Balsa fin prior to sanding  

Balsa fin leading edge after sanding  

Balsa fin trailing edge after sanding  

https://northcoastrocketry.com/collections/accessories/products/airfoil-assistants
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Source - NASA JPL 

75 Years Ago - 1945 
September 20: Dr. Wernher von Braun and 
other German scientists arrived in the Unit-
ed States as part of Operation Paperclip. 

September 27: First firing of a full WAC 
Corporal reaching an altitude of 235,000 
feet from White Sands Proving Grounds, 
NM.  

October 15: Operation Clitterhouse V-2 
launched from Cuxhaven, Germany by 
England. This was part of Operation Back-
fire. 

65 Years Ago - 1955 
September 9: Project Vanguard approved 

by Department of Defense, Washington, 
D.C. 
 
60 Years Ago - 1960 
September 13: Dis-
coverer 15 
(CORONA Mission 
9010) launched by 
a Thor-Agena from 
Vandenberg AFB. 
Identical to Discov-
erer 13; capsule not 
recovered due to 
weather. 
September 19: NERV (Nuclear Emulsion 
Recovery Vehicle) launched on an Argo D-
8 rocket reached an altitude of 1,260 miles 
and was successfully recovered. First 

NASA launch from Vanden-
berg AFB. 
September 25: Pioneer P-30 
(Atlas-Able 5A) failed to orbit 
from Cape Canaveral, Fla. It 
was intended to be a lunar 
orbiter probe, but the mission 
failed shortly after launch. 
October 4: Courier I-B orbited 
aboard a Thor Ablestar from 
Cape Canaveral, Fla. 
 
55 Years Ago - 1965 
September 28: 150th 
flight of the X-15 (No. 
3) piloted by John B. 
McKay, Dryden Flight 
Research Facility 
(DFRF), CA. 

October 14: OGO 
(Orbiting Geophysical 
Observatory)-2 orbit-
ed aboard a Thor 

from Vandenberg AFB, CA. 

October 25: Agena target vehicle for Gemi-
ni 6 exploded at launch. Manned Gemini 
flight postponed. Mission redirected to ren-
dezvous mission with Gemini 7 scheduled 
for December 1965 launch date, Cape Ca-
naveral, Fla. 
 
50 Years Ago - 1970 
September 12: Luna 16 launched by a Pro-
ton K rocket from Baikonur, USSR. Soft-
landed on the moon on September 20. First 
automated lunar sample retrieval and re-
turn to Earth – September 24. 

October 14: First X-24A supersonic flight 
piloted by John A. Manke at Dryden Flight 
Research Facility (DFRF), CA. 

October 25: Zond 8 Launch (USSR lunar 
flyby) 
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45 Years Ago - 1975 
September 9: Viking 2 Mars orbiter and 
lander orbited by a Titan 3E from Cape 
Canaveral, Fla. 

September 26: Intelsat 4A F-1 launched by 
an Atlas from Cape Canaveral, Fla. It was 
an improved satellite with double the ca-
pacity of previous Intelsats for COMSAT's 
global commercial communications net-
work. 

October 6: Explorer 54 (AE-D) orbited 
aboard a Delta from Vandenberg AFB. 

October 16: 
GOES-A 
(SMS-C) or-
bited for NO-
AA aboard a 
Delta launch 
vehicle. 
GOES-A is 
the first in a 
series of 
weather sat-
ellites. 
October 22: 
Venera 9, a 
Soviet Venus 
Orbiter/
Lander, land-
ed on Venus 
October 25: 
Venera 10, a Soviet Venus Orbiter/Lander, 
landed on Venus 

40 Years Ago - 1980 
September 9: GOES-4 orbited by a Delta 
from Cape Canaveral, Fla. 
October 30: FleetSatCom 4 launched from 
Cape Canaveral, Fla. 

35 Years Ago - 1985 
September 11: Internation-
al Cometary Explorer 
(ICE), Comet Giacobini-
Zinner Flyby. First comet 
encounter. 
September 29: Intelsat 5A 
F-12 launched by Atlas G 

Centaur from Cape Canaveral, Fla. 

October 3: STS-5lJ (Space Shuttle Atlantis) 
launched with DoD payload. Crew: Karol J. 
Bobko, Ronald J. Grabe, Robert A. Stew-
art, David C. Hilmers and William A. Pailes. 
First flight for Atlantis launched from KSC. 
Landed at Edwards AFB, CA, October 7. 
Mission Duration: four days, one hour. 

October 30: STS-61A (Space Shuttle Chal-
lenger) launched from KSC with Spacelab 
D-1 in cargo bay and GLOMR satellite. 
Crew: Henry W. Hartsfield, Steve R. Nagel, 
Bonnie J. Dunbar, James F. Buchli, Guion 
S. Bluford, Ernst Messerschmid (West Ger-
many), Reinhard Furrer (West Germany) 
and Wubbo J. Ockels (Netherlands). Land-
ed at Edwards AFB, CA, November 6. Mis-
sion duration seven days. 
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30 Years Ago - 1990 
October 6: STS-41 (Space Shuttle Discov-
ery) launched from KSC with Ulysses solar 
spacecraft aboard. Crew: Richard N. Rich-
ards, Robert O. Cabana, William M. Shep-
herd, Bruce E. Melnick, and Thomas Akers. 
Landed at Edwards AFB, CA, October 10. 
Mission Duration: Four days, two hours. 

25 Years Ago – 1995 
September 7: STS-69 (Space Shuttle En-
deavour) launched from KSC. Crew: David 
M. Walker, Kenneth D. Cockrell, James S. 
Voss, James H. Newman, and Michael L. 
Gernhardt. Second flight of the Wake 
Shield Facility (WSF). First deployment and 
retrieval of two satellites on the same mis-
sion. The other satellite was SPARTAN 
201. Landed at KSC September 18. Mis-
sion Duration: 10 days, 20 hours. 

October 20: STS-73 (Space Shuttle Colum-
bia) launched from KSC. Crew: Kenneth D. 
Bowersox, Kent V. Rominger, Kathryn C. 
Thornton, Catherine G. Coleman, Michael 
E. Lopez-Alegria, Fred W. Leslie, and Al-

bert Sacco, Jr. USML-1 payload. Second 
United States Microgravity Laboratory 
(USML-2) Spacelab mission. Landed: No-
vember 5 at KSC. Mission Duration: 15 
days, 21 hours. 

20 Years Ago – 2000 
September 8: STS-106 (Space Shuttle 
Atlantis) launched from KSC. Crew: Ter-
rence W. Wilcutt, Scott D. Altman, Daniel 
C. Burbank, Edward T. Lu, Richard A. 
Mastracchio, Yuri I. Malenchenko (Russia), 
and Boris V. Morukov (Russia). Prepared 
International Space Station (ISS) for first 
crew. Landed at KSC, September 19. Mis-
sion Duration: 11 days, 19 hours. 

October 9: High Energy Transient Explorer 
(HETE 2), an American astrophysical re-
search spacecraft was launched from over 
Kwajalein Missile Range in the Marshall 
Islands by a Pegasus rocket released from 

an L-1011 cargo aircraft that flew out of 
Vandenberg AFB. 
October 11: STS-92 (Space Shuttle Dis-
covery) launched from KSC. Crew: Brian 
Duffy, Pamela A. Melroy, Koichi Wakata 
(Japan), Leroy Chiao, Peter J.K. Wisoff, 
Michael Lopez-Alegria, and William S. 
McArthur. ISS assembly mission 3A with 
Z1 Integrated Truss Segment and Pressur-
ized Mating Adapter 3. Landed on October 
24 at Edwards Air Force Base. Mission 
Duration: 12 days, 21 hours. 

15 Years Ago – 2005 
September 30: Soyuz TMA-7 was launched 
by a Soyuz-FG rocket from Baikonur. It 
carried American William McArthur, Rus-
sian, Valery Tokarev and an American tour-
ist, Greg Olsen to the International Space 
Station (ISS). It docked with the Pirs mod-
ule on 03 October automatically. The previ-
ously docked Soyuz-TMA 6 separated from 
the ISS, and soft-landed in Kazakhstan on 
10 October, returning Olsen and the two 
previous astronauts who had inhabited the 
ISS for six months. 
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October 12: Shenzhou 6 
(meaning Divine Ship), a 
People’s Republic of China 
(PRC) spacecraft, was 
launched by a Long March 2F 
rocket from Jiuquan in north-
west China. It carried two Chinese astro-
nauts Fèi Jùnlóng and Niè Hǎishèng in the 
re-entry capsule, also named as Shenzhou 
6, to orbit around for about five days. 
10 Years Ago – 2010 
October 1: Chang'e 2, a Chinese lunar 
satellite mission, launched from Xichang on 
a Long March 3C rocket. It is designed to 
observe the Moon for at least six months, 
but carries enough fuel to operate much 
longer. Similar to how the Lunar Recon-
naissance Orbiter (LRO) was used to de-
tect spots for future manned missions to 
the Moon, the Chinese spacecraft will map 
candidate landing sites for the next mission 
in China's lunar program. 
October 7: Soyuz TMA-1M, launched from 
Baikonur by a Soyuz FG rocket carrying 
one NASA astronaut (Scott Kelly) and two 
Russian Cosmonauts (Oleg Skripochka 
and Alexander Kaleri) to the International 
Space Station (ISS) where they joined their 
colleagues boosting the lab's crew size to 

six. Soyuz-TMA 1M introduced new im-
provements to the veteran vehicle, featur-
ing new guidance, navigation, control and 
data processing systems, along with an 
improved cooling device for the vehicle's 

electronics. The spacecraft features a vari-
ety of avionics and computer upgrades that 
allows the vehicle to be less operator inten-
sive. 
 
5 Years Ago – 2015 
September 2, 2015: Soyuz TMA-18M was 
launched by a Soyuz-FG rocket from Tyur-
atam (Baikonur Cosmodrome), Kazakh-
stan. Crew: Aidyn Aimbetov, Andreas Mo-
gensen, and Sergey Volkov (ISS Expedi-
tion 45). 

Aluminum Channel & Right Angle 

Aluminum channel provides asile method to draw a straight line 
on a round tube, which can be used to ensure fins, decals or oth-
er components line up properly. A dimensioned mini square is a 
tool I often use when establishing a perpendicular line or distance 
from a straight reference line. 

Rulers & Digital Caliper 

I build quite a number of scale models, so accuracy and precision 
are very important. Metric is my preferred measurement system, 
but a significant amount of older plans used the English measure-
ment system. Digital calipers are also indispensable when meas-
uring small, difficult to access areas.   

Mark Chrumka 
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August 26, 2020 
Delta 4-Heavy: NROL-44 
Launch time: TBD 
Launch site: SLC-37B, Cape Canaveral 
Air Force Station 
A ULA Delta 4-Heavy rocket will launch a 
classified spy satellite cargo for the U.S. 
National Reconnaissance Office. The larg-
est of the Delta 4 family, the Heavy version 
features three Common Booster Cores 
mounted together to form a triple-body 
rocket. 
 
Late August 2020 
Falcon 9: SAOCOM 1B 
Launch time: 2319 GMT (7:19 p.m. EDT) 
Launch site: SLC-40, Cape Canaveral 
Air Force Station 
A SpaceX Falcon 9 rocket will launch the 
SAOCOM 1B satellite for CONAE, Argen-
tina’s space agency. SAOCOM 1B is the 
second of two SAOCOM 1-series Earth 
observation satellites designed to provide 
radar imagery to help emergency respond-
ers and monitor the environment, including 
the collection of soil moisture measure-
ments.  
 
Late September 2020 
Falcon 9: Crew 1 
Launch time: TBD 
Launch site: LC-39A, Kennedy Space 
Center 
A SpaceX Falcon 9 rocket will launch a 
Crew Dragon spacecraft on its first opera-
tional flight with astronauts on-board to the 
International Space Station.  
 
September 2020 
Vega : SEOSat-Ingenio & Taranis 
Launch time: TBD 
Launch site: ZLV, Kourou, French Gui-
ana 
An Arianespace Vega rocket, designated 
VV17, will launch the SEOSat-Ingenio 
Earth observation satellite and the Taranis 
scientific research satellite for Spanish and 
French customers 
 
September 2020 
Soyuz: Falcon Eye 2 
Launch time: TBD 
Launch site: ELS, Sinnamary, French 
Guiana 
An Arianespace Soyuz rocket, designated 
VS24, will launch on a mission from the 
Guiana Space Center in South America. 
The Soyuz will carry the Falcon Eye 2 high-
resolution Earth-imaging satellite for the 
United Arab Emirates.  
 

September 2020 
Atlas 5: NROL-101 
Launch time: TBD 
Launch site: SLC-41, Cape Canaveral 
Air Force Station 
A ULA Atlas 5 rocket will launch a classi-
fied spacecraft payload for the U.S. Nation-
al Reconnaissance Office. The rocket will 
fly in the 531 vehicle configuration with a 
five-meter fairing, three solid rocket boost-
ers and a single-engine Centaur upper 
stage. This will be the first launch of an 
Atlas 5 rocket with new Northrop Grumman
-built GEM-63 solid rocket motors, replac-
ing the Aerojet Rocketdyne AJ-60A solid 
rocket motors used on previous Atlas 5s. 
 
September 30, 2020 
Falcon 9: GPS 3 SV04 
Launch window: TBD 
Launch site: Cape Canaveral 
A SpaceX Falcon 9 rocket will launch the 
U.S. Air Force’s fourth third-generation 
navigation satellite for the Global Position-
ing System. The satellite is built by Lock-
heed Martin.  
 
October 2, 2020 
Antares: NG-14 
Launch window: TBD 
Launch site: Pad 0A, Wallops Island 
A Northrop Grumman Antares rocket will 
launch the 15th Cygnus cargo freighter on 
the 14th operational cargo delivery flight to 
the International Space Station. The mis-
sion is known as NG-14.  
 
TBD 
LauncherOne: ELaNa-20 
Launch window: TBD 
Launch site: Cosmic Girl (Boeing 747), 
Mojave Air and Space Port 
A Virgin Orbit LauncherOne rocket will 
launch on its second flight after dropping 
from a modified Boeing 747 carrier jet. The 
flight will be conducted under contract to 
NASA’s Venture Class Launch Services 
Program, carrying 14 CubeSats to orbit for 
NASA field centers, U.S. educational insti-
tutions and laboratories on the ELaNa-20 
rideshare mission.  
 
4th Quarter, 2020 
Atlas 5: CST-100 Starliner Orbital Flight 
Test 2 
Launch window: TBD 
Launch site: SLC-41, Cape Canaveral 
Air Force Station 
A ULA 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 mis-
sion was added after Boeing’s decision to 
refly the Starliner’s Orbital Flight Test be-
fore proceeding with the Crew Flight Test.  
 
4th Quarter, 2020 
Delta 4-Heavy: NROL-82 
Launch time: TBD 
Launch site: SLC-6, Vandenberg Air 
Force Base 
A ULA Delta 4-Heavy rocket will launch a 
classified spy satellite cargo for the U.S. 
National Reconnaissance Office. The larg-
est of the Delta 4 family, the Heavy version 
features three Common Booster Cores 
mounted together to form a triple-body 
rocket. 
 
October 2020 
Soyuz: CSO 2 
Launch time: TBD 
Launch site: ELS, Sinnamary, French 
Guiana 
An Arianespace Soyuz rocket, designated 
VS25, will launch on a mission from the 
Guiana Space Center in South America. 
The Soyuz will carry into polar orbit the 
second Composante Spatiale Optique mili-
tary reconnaissance satellite for CNES and 
DGA, the French defense procurement 
agency.  
 
October 14, 2020 
Soyuz: ISS 63S 
Launch window: TBD 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian government Soyuz rocket will 
launch the crewed Soyuz MS-17 spacecraft 
to the International Space Station with 
members of the next Expedition crew.  
 
4th Quarter, 2020 
Falcon 9 • Turksat 5A 
Launch time: TBD 
Launch site: Cape Canaveral 
A SpaceX Falcon 9 rocket will launch the 
Turksat 5A communications satellite for 
Turksat, a Turkish satellite operator.  
 
October 30, 2020 
Falcon 9: SpaceX CRS 21 
Launch time: TBD 
Launch site: Cape Canaveral 
A SpaceX Falcon 9 rocket will launch a 
Dragon 2 spacecraft on its first cargo re-
supply mission to the International Space 
Station. The flight is the 21st mission by 
SpaceX conducted under the Commercial 
Resupply Services contract with NASA.  
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