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

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 Rob Dickinson  
5059 Okemos Rd  
East Lansing MI 48823  
 
Members enjoy no launch fees, participating in 
club projects, and meeting an incredible group of 
positive people.  
 

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 - left) Bob Stutz of ARC checks out tracker of the 
firm’s low-level meteorological sounding system (top - 
right) Mark Gryn’s 220 “Big” Swifty upscale on a H100 
Spitfire (bottom left) Caricature of the Apollo 12 crew; 
(L-R) Pete Condrad, Alan Bean, and Dick Gordon 
(bottom right) Pete Conrad plants the flag during the 
Apollo 12 EVA. 

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 - 2019 
• April 13th (MIS) 
• May 4th (TBD) 
• CrapShoot VI - May 25,26 (Muskegon) 
• June 15th (MIS) 
• July 13th (MIS) 
• NARAM 61 - July 27 - August 3 (Muncie, IN)  
• August 17th (MIS) 
• September 14th (MIS) 
• October 12th (MIS) 
• November 9th (TBD) 

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 November - December issue 
of Total Impulse. Poor weather cancelled 
out November launch and we appear to be 
finished flying for the year. I’m looking for-
ward to the building season here in the 
upper Midwest with the goal of completing 
several projects that stalled. I missed get-
ting my Saturn V done for the Apollo 11 
50th anniversary launch, but perhaps I can 
make it in time for Apollo 15’s 50th.  
Speaking of Apollo, don’t forget we are 
raffling an Estes 1/100 Saturn V at the 
winter party. You do not need to be pre-
sent to win if your ticket is drawn. You can’t 
get these from Estes now as they are sold 
out. If you would like to purchase tickets, 
but don’t plan to attend the party you can 
ask for Tony in the Groups.io forum and he 
can help you out. 
Big thanks to our contributors this month, 
Dale Hodgson, Dr. Roy Green II, Chris 
Timm (two articles!), and Tony Haga. Also 
major thanks to Mike and Natalie Jacobs 
for the awesome NOS cart that Mike built. 
Let’s hope it gets a lot of use in 2020! 
See everyone on the field next year!!! 

Another year draws to a close and once 
again we have accomplished a lot as a 
club. We started the year off with some 
much-needed equipment maintenance 
then ran it through the ringers with a lot of 
Jr. Level 1 flights right out of the gate. We 
also managed to hold a launch on Star 
War’s day and a week prior to the 50th 
anniversary of the first moon landing. 
Both launches were probably the best 
weather days of our entire season includ-
ing many impressive flights! 
Maker Faire happened again, the crowd 
was smaller than previous years, yet the 
club still managed to fly roughly 250 rock-
ets during the make it take it session. 
August, September, and October gave us 
fits with bizarre winds that made it chal-
lenging for the field’s recovery zone… yet 
each month we posted 100+ flights. Un-
fortunately, the weather refused to smile 
down on us for the rest of the year, so 
October became our last launch in the 
2019 season. The past is in the past and 
we have lots to look forward to in the fu-
ture. We will have our annual business 
meeting in January, which is just an ex-
cuse to have a party with a ton of food 
and raffle out prizes. (This is open to any-
one regardless of membership!) I am ex-
cited to hear feedback on our new busi-
ness model with zero launch fees for cur-
rent members. To date we have no debt 
and excellent equipment thanks to our 
membership, and we are looking to ex-
pand in 2020. 
I have also heard of a number of member 
certification plans for the coming year, so 
plenty of reason to just come out and 
watch… or even fly a rocket or two should 
the mood strike you. No launch fees for 
members and students thanks to our new 
model. What else do we have to look for-
ward to, that I can’t answer but I’m cer-
tainly excited to find out. 

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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JMRC October Sport Launch 

October made it two months in a row of flying in poor 
conditions. Temps were in upper 30’s and the stiff wind made it 
feel even colder. Regardless, a hearty number 14 fliers braved the 
conditions and put up 56 flights for the day. That’s a lot more than 
we thought would fly when the days started. The Big Bertha Con-
test was postponed again hoping for better weather in November. 

Mike and Natalie Jacobs were on hand with donuts and 
also a new NOS bottle carrier for supporting hybrid flights. The 
club owes Mike and Natalie a huge thanks for all their support 
through the years. It is greatly appreciated! 

Many of the flights, especially early were of the low alti-

tude, high drag type. Dale Hodgson who usually gets in at least 
one high power flight a launch was held to two flights with his Hy 
Flight and Cosmic Debris on an A8-3 and B6-4 respectively. Rick 
Sharp only had one flight as his Aerobee Hi when up on an E11. 

Dave Glover had six total flights in the morning before 
leaving early including high drag models like his Quinstar and 
Turbo Vertigo. He also test flew his Big Bertha on an A8-3 to 
prove to everyone you could do it. Just stay light on the paint. Art 
Upton was also in attendance in the morning and flew four flights 
in the pre-noon hours. He was brave enough to fly an Estes Star 
Voyager on an E16, but I’m not sure if he got that one back with 
the wind blowing like it was.   

Mark and Lauren Gryn flew a total of ten flights and 
tempted the wind with nearly every one. Their highlights were 
Lauren’s Fat Jax on an A3-4T and Mark’s Mad Max on an I316, 
Big Swifty (220 Swift upscale) on a H100, Red Tenacity on a 
H550, and AIM-54 Phoenix on a D12. Rosemary also took some 
great photos. 

Buzz Nau  (photos by Buzz Nau and Rosemary Gryn 
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The single highest flight total was Mark Chrumka with ten 
flights. Low altitude, high drag were the majority of his flights in-
cluding a Centuri Point, Estes Birdie, and Snitch, but the oddest-
roc he flew was a toy sand bucket with attached shovels for stabil-
ity. The wind was not kind and it flailed about on an E30. He also 
flew his 3D printed  Aries scale model and Quest HL-20 glider. 

Two great flights of an Aerotech Initiator were flown by 
Andrew Brown on E28’s. His son Jason also flew an Alpha. An-
drew Fischer had five flights from his Big Red 1, Viking, and LGM. 
It’s great to see younger fliers at the launches lately!   

Herb Crites and Tony Haga had two flights each. Tony’s 

big flight was his LOC Mini Mag on a H125. Herb went big on both 
of his flights. His Mach Schnell SLK54M flew on a H669 Warp 
Nine and SLK 75 flew on a I215 Redline.  

Buzz Nau had nine flights, all of the low power, high drag 
variety including his Estes Birdie, Semroc Lil Ivan, Centuri Satel-
lite 62-L, and Estes Flying Saucer.  

As of this writing our November launch date has come 
and gone. We had to cancel due to high winds and very frigid 
temps. Unless we get a nice Saturday in December, we are likely 
done with the flying season until March. Stay tuned to the email 
list as we may try to get in a launch at Horning’s over the Winter if 
conditions look favorable. Until then, it’s building season, so let’s 
hear about your projects. 
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D A L E  H O D G S O N  

 I’ve always been a little over the 
top when it comes to just about everything 
whether it’s rockets; shooting or even my 
job. Overdo, over think and over plan 
seems to be how I roll. I thought that may-
be this would all change as I got a little 
older and supposedly wiser but no such 
luck. So, I have a couple of updates to 
share since the last article. 

 The first has to do with the 54mm 
hybrid prototype that’s currently hanging in 
a tree at the Grave’s Campground launch 
site. We put it there in September after the 
rocket suffered a main deployment at apo-
gee because I didn’t think a 2.12-inch air-
frame needed to have shear pins. Appar-
ently, I was wrong especially given the fact 
that I always believed in not sparing the BP 
when it came to ejection charges. Blow ‘em 
out or blow ‘em up was how I learned and 
have stuck with that over the years. I really 
liked that rocket; the flight was awesome; 
better than anticipated with a 3D fuel grain 
in a Skyripper configuration. So, what did I 
do this time around to replace the rocket? 
Built two more, of course; all fiberglass just 
like the original. One has a one-piece 48-
inch booster which is hard enough to come 
by, the second has a 60-inch one-piece 
booster which is even more rare. I did find 
a source though; Hawk Mountain seems to 
have a steady supply. Both rockets are 
pretty much the same configuration; both 
have the slide-stop booster shock cord 

design I came up 
with (see previ-
ous articles), 
both have exter-
nal fin cans and 
Slimline motor 
retainers. I used 
the offset style 
Acme rail guides 
in order to keep 
the inside of the 
booster absolute-
ly clean and 

smooth. Both boosters can accommodate a 
large variety of 54mm and 38mm motors 
which comes in very handy for both testing 
and to provide variability when trying to fly 
certain fields under certain weather condi-
tions. The only real differences are the al-
timeters. One will fly a Perfectflite while the 
other will haul a Missileworks RRC3. That 
way we can download motor performance 
data from two different sources and com-
pare notes. Topflight Recovery Ultra X-form 
parachutes round out the configuration of 
each. And needless to say, both rocket 

nose cones will have shear pins. Because 
the November launch was cancelled we will 
have to wait until spring to see just how 
well these birds fly and those motors burn. 
My money is on “great” to both. 

 The other Nth degree thing was a 
result of building so many Big Berthas re-
cently. It all started out innocently enough; I 
build one for our upcoming Big Bertha con-
test but that didn’t seem to be enough for 
me. So, I build an upscale to match the 
Super Big Bertha then built a dual deploy 4
-inch version to also fly at the contest just 
to be over the top. Last article I mentioned 
that Estes came out with a Boosted Bertha; 
a two-stage version. I had the fever by then 
so yes, I did buy one and completed it re-
cently. The sustainer was a straight forward 
version of the classic Big Bertha; the only 
difference was instead of a motor hook 
there is a nice 18mm motor retainer on 
both the booster and sustainer. It’s plastic 
and resembles an Aeropack design. By the 
looks of it though it should be just fine. The 
difference with this kit is of course the 
booster. The fins are noticeably larger than 
the standard kit size fins and have actual 
through the wall tabs. The other really nota-
ble thing is this booster is set up to be gap 
staged. Normally 
for low power 
staging the 
booster motor 
and sustainer 
motor are set 
very close to-
gether; many 
times even taped 
together. This 
ensures hot gases and particles from the 
booster motor project forward and ignite 
the sustainer. Gap staging is different 
though; there is substantial space between 
the motors. To ensure the sustainer lights 
under this style Estes has done two things. 
First, the centering rings of the booster are 
baffled meaning several holes are drilled 
through each ring. This will allow excessive 
gas pressure to be relieved to allow the 
hotter particles to be blown into the sustain-
er motor nozzle. If the baffle wasn’t present 
the booster would detach without igniting 

the sustainer. The other thing that was 
done was that the actual motor tube is 
longer than standard. There is a paper 
thrust ring present for the booster motor to 
push against but there is a second thrust 
ring forward of that at the end of the motor 
tube. I couldn’t figure out why until it 
dawned on me. The second ring helps to 
narrow the forward gas and particle stream 
of the booster motor to direct more material 
directly into the sustainer motor nozzle to 
ensure ignition while avoiding a direct blast 
to the sustainer motor retainer. The only 
real change I made to this one was the use 
of Kevlar thread rather than the old elastic 
shock cord that comes standard with the 
kit. Call it an educated upgrade from all the 
high power. Kevlar is far superior to elastic 
provided enough is used since it doesn’t 
stretch. The whole design is very interest-
ing; it will be very cool to see this one fly. 
So, in addition to the three contest flights 
I’m planning on three others…the Super, 
the 4 inch and the Boosted Bertha. Also, I 
just happened to pick up a Baby Bertha at 
Hobby Lobby just because my collection 
felt a little incomplete without it. I’m plan-
ning on flying all of the Berthas at our con-
test which most likely won’t happen until 
spring. That will be a busy day. 

 So, the question is why did I do all 
this?  Why not, it’s over the top which fits in 
very well with my life’s mission profile. This 

is going to be fun and it gives me some-
thing to plan for all winter long. 

Always to the Nth Degree 
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 My best friend from High School, Dave “Spaz” Pastula, 
paid a visit in October while he was taking a Fall tour of Michigan. 
During the week he stayed with me he asked about going to the 
Yankee Air Museum at Willow Run airport. The museum has a 
great selection of flying and static display aircraft as well as other 
aviation related items, especially concerning the history of Willow 
Run as a B-24 bomber plant during WWII. As you may know, the 
museum used to be in a large hangar with a lot of great displays 
which burned completely about 8 years ago. Currently they are in 
the old aeronautical school building. Melanie overheard our plans 
and asked me to offer the two Falcon missiles I have down at my 
hangar for donation. Yes, I “tactically acquired” a couple of Falcon 
air-to-air missiles back in 1992, but that is another long story that 
will cost you a beer. They are inert rounds, missing the radomes 
of two different versions, an early GAR-1 and a later model AIM-
4E. I was going to restore them and use them for model rocket 
scale data, but folks, I'm never going to do that so, I figured if the 
opportunity came up I'd mention it. 

 We arrived shortly after they opened and as you would 
expect, it was pretty quiet on a since it was a week day. We ex-
plored the museum on our own after greeting the docents. They 
have a Spad S.XIII, F-4C Phantom II, A-4C Skyhawk, AH-1 Cobra 
Attack Helicopter, F-84F Thunderflash in Thunderbirds paint, and 

an O-2 Skymaster inside the building along with a lot of B-24 Lib-
erator stuff. Willow Run was the site of a large Ford run B-24 plant 
during WWII that at one time pumped out a ready to go Liberator 
every 55 minutes. Edsel Ford was behind the operation and it's 
just amazing what they were able to do there. The plant was over 
3,500,00 square feet and over a mile long. After the war it was 
sold to Kaiser-Frazer which produced automobiles before General 
Motors bough the site to replace their transmission plant that was 
destroyed in a fire. GM liked the plant because it had fire suppres-
sion plumbing, something their previous plant lacked. It was in 
operation until 2010 but since then almost all of it has been torn 
down. What's left is where the Yankee Air Museum wants to move 
if they can raise enough money. The old B-24 plant site is next to 
Hangar 1 which is where the museum stores their flyable aircraft. 
The have a B-17 Flying Fortress, B-25 Mitchell, Waco, UH-1 
Huey, and C-47 Dakota as well as a F-100 Super Sabre under 
restoration.  

 Dave’s an outgoing guy, just the opposite of me. While 
we're checking out the museum, he’s letting everyone there about 
how we're both Navy vets and that he volunteers at the 
Cavanaugh museum in Texas, rubbing elbows and greasing 
wheels. We eventually hooked up with one of the volunteers that 
offered to show us a new exhibit they were working on. Unfortu-
nately, I didn’t get his name and he had to take care of an errand, 
but passed us on to Chris, a volunteer working on the new naval 
aviation exhibit, to give us a look behind the scenes. Chris took us 
past the "stay out, under construction" signs to the new exhibit 
area. It starts out with small displays of WWII era material includ-
ing manikins of different flight deck personnel and photo displays. 
At the end of the room you get to the flight simulators they were 
setting up with three screens per workstation. They looked to be  Buzz delivering the Falcons 

F84F Thunderflash in Thunderbirds livery 

Spaz and Buzz in front of the B-25 “Yankee Warrior” 

https://yankeeairmuseum.org/
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close to having those simulators set up. The next area contained 
Vietnam era material and that led to a huge room with the coolest 
museum display I've ever seen. The walls in the room are painted 
dark blue with lights along the floor that give a shimmering effect 
on the walls. In the middle of the room is a large 2' tall platform 
they were covering with sand and in the middle was a crashed 
SBD Dauntless, upside down the way it looked when they found it 
underwater complete with all the damage. It felt like you were 
under water looking at the crash site. This SBD Dauntless was 
pulled from Lake Michigan. It crashed on takeoff from a training 
carrier on Lake Michigan during WWII. The damage to it made it 
difficult if not impossible to restore, but it is impressive in its dam-
aged state. I can't wait to go when they open the display.  

 Afterwards, while we were talking to Chris, I mentioned I 
had a couple Falcon missiles and asked if he thought the museum 
would want them. Of course, he said hell yeah, but Julie, the cura-
tor was up in the B-17 for the last flight of the season. That got 
Dave to ask if we could go over to the flying hangar. Chris then 
got Sarah, the visitor experience manager to ask about us going 
over and also mentioned the Falcons I wanted to donate. She 
explained that she couldn't take us over that day (Thursday) but if 
we could come over the next day at 9:00 she could take us over. 
We of course said hell yeah and then headed home and straight 
to my hangar to get a motorcycle of Dave's I was storing and to 

grab the Falcons. We cleaned the missiles up at my house and 
took a ton of photos in case I needed them for a future article. 
Friday morning, we headed off to the museum with the missiles 
and met Sarah at 9 sharp. She asked if we were ready to go and I 
said yea, but that I had a surprise for her. She was like, "did you 

bring the bombs?!" and I'm like, "they're Missullllllesss". LOL I 
popped the hatchback and after she saw them she had to get 
Julie.   

 We then followed Sarah over the hangar and the staff 
was washing the B-17 on the flight line. Dave an I took a lot of 
photos and Sarah was awesome. She told us a lot of great stories 
as well as how she came about working at the museum. If the 
hangar tour wasn't great enough, she took us over to the remain-
ing section of the bomber plant (where they want to move the 
museum) and asked Kevin, the bomber site coordinator to give us 
a tour. We rode around the plant on a golf cart and Kevin told us a 
lot of detail about the inner workings of the building. Then he gave 
us a history lesson on the plant. We eventually went back to the 
temporary museum and brought in the Falcons.  

 This was the most fun I've had in a long time. I men-
tioned that if/when I retire, I would love to spend some volunteer 
time there. They have the forward fuselage from an A-6 that was 
used in the movie, Flight of the Intruder, so if anything, I can work 
on that, but I have other mad aircraft skillz that might be useful. 
Besides, I might get to sneak in some rides on the B-17 and B-25. 

 Dave and I wish to thank the entire staff at the Yankee 
Air Museum for their hospitality and an amazing two days. If you 
are a fan at all of aviation and local history then you need to check 
it out. It is easy to get to off of Ecorse Road on the East side of 
Willow Run Airport. Hour of operation and admission cost can be 
found at their website, https://yankeeairmuseum.org 

Buzz, Julie, and Sarah with one of the Falcons 

The B-17 Flying Fortress “Yankee Lady” 

What remains of the B-24 Bomber Plant 

https://yankeeairmuseum.org
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November 19, 2019 marked the 50th anniversary of the 
second manned lunar landing by Apollo 12 Astronauts Charles 
“Pete” Conrad and Alan (Al) Bean aboard the Lunar Module In-
trepid. Orbiting the moon in the Command Module, Yankee Clip-
per was Richard (Dick) Gordon. Two members of this all Navy 
crew, Conrad and Gordon, had flown in prior Gemini missions. It 
was Al Bean’s first space flight. 

Apollo 11 had intense drama during the landing of the 
Lunar Module on the surface of the Moon. Off course and heading 
towards a rock field, Neil Armstrong managed to avoid the rocks 
and land safely with seconds of fuel left. The flight of Apollo 12 
started with a major crisis as the spacecraft was struck by light-
ning twice early in the launch crashing nearly every system in the 
command module. Fortunately, the Saturn V Instrument Unit was 
unaffected, keeping the automated systems running which al-
lowed the flight to continue and gave the crew and mission control 
time to troubleshoot the issue. It was also fortunate that John Aa-
ron was on duty in mission control as EECOM (Electrical, Environ-
mental and Consumables Manager), and recalled a simulation 
with the same symptoms and knew the correct system and switch 
to bring power back to the command module. Aaron made the 
famous call to Flight Director Gerald Griffin, “Flight, EECOM, try 
SCE to AUX”. Neither Griffin nor Conrad recalled the switch, but 
fortune again (or likely thorough training) also put Al Bean in a 
position to make that switch setting as he also recalled a simula-
tion that required that action to solve a problem. Bean set the 
switch which restored power to the command module as well as 
restoring the rest of the mission.  

From that point the mission went nearly as well as they 
planned it. The landing was spot on even though Conrad had to 
navigate around the rim of a crater. His landing location put them 
well within walking distance to Surveyor 3 which had landed on 

April 20, 1967. While on the surface, Conrad and Bean performed 
two EVAs. The first EVA was marred by the inadvertent damage 
to the color video camera when Al Bean accidentally pointed the 
sensor at the sun. In addition to rock collection, they deployed an 
Apollo Lunar Surface Experimental Package (ALSEP) with instru-
ments to record and transmit to Earth seismic, solar wind, and 
magnetic field data.  

The second EVA involved a trip to Surveyor 3 where 
they recovered several parts for the trip back to Earth. To this day 

Buzz Nau - Photos from NASA 
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it is still the only probe that landed on another planetary body to 
be visited by humans.  

The lunar visit wasn’t without surprises. During the EVAs 
Conrad and Bean discovered that the backup crew of David Scott, 
Al Worden, and Jim Irwin (all USAF pilots) had inserted a few 
Playboy Playmate photos in their EVA cuff checklists which they 
wore on their wrists. While Conrad and Bean were on the surface 
with their Playmates, Dick Gordon took photos and set a new (at 
that time), solo astronaut in space record.  He also had a surprise 
when he found a “Miss August” calendar in a command module 
locker.  

These weren’t the only humorous events of the mission 
by far. The communications log between the crew and mission 
control was live tweeted by NASA’s “Apollo 50th”  Twitter feed as it 
happened 50 years prior. The back and forth banter is hilarious at 
times and makes it obvious that this crew and a great time and 
enjoyed the comradery of a tight knit team.  

Lift off from the Moon and rendezvous was nominal and 

the crew remained in lunar orbit an additional day for photos. The 
time spent in lunar orbit was eighty-nine hours and thirty-one and 
a half on the lunar surface. After TEI (Trans-Earth Injection) the 
crew witnessed a solar eclipse of the Earth eclipsing the Sun dur-
ing their return.  

Yankee Clipper splashed down in the Pacific on Novem-
ber 24th with the only mishap involving a 16mm camera coming 
lose and clocking poor Al Bean in the bean. He suffered a small 
concussion and a few stitches, but was otherwise OK.  

Pete Conrad, who flew on Gemini 5 & 11 would also lead 
the first crew to Skylab. Apollo 12 would be Dick Gordon’s second 
and final space flight. His first flight had been on Gemini 11 with 
Conrad. Al Bean would make his second and final spaceflight as 
commander of the Skylab3 crew.  

https://twitter.com/apollo_50th
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JMRC/HUVARS Shirt Logo Voting Is Open! 
An email was sent to the club with a link to the logo voting survey. 
You are asked to rank each design from 1 to 6 with 1 being your 
favorite, 2 your second favorite, and so on. If you don’t have the 
email you can find it by logging on to the club’s Groups.io page, 
https://groups.io/g/JMRC and finding the “Club Logo Survey” post 
in the Messages section. Voting will remain open for several 
weeks with reminders to vote going out to the club periodically. 
Stay tuned for the winning announcement. We will also look into 
options for ordering shirts, but more details on that once we select 
winner.  

Big Bertha Contest  
The Big Bertha Contest continues to be “on hold” as we wait for a 
launch with decent weather, which at this point look like Spring. 
Sorry folks. I’m sure you would rather fly in better weather than 
what we’ve had the past couple of launches. With this delay 
though, there is time for more members to build a Big Bertha over 
the Winter and enter the contest when it finally happens. Below is 
a reminder of the goal and rules for the contest. 
Goal 
Make three flights with a single model (Big Bertha) and attempt to 
score the best in four events.  
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, https://www.spacemodeling.org/jimz/estes/k-23.pdf 
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. 

 

Estes Saturn V Raffle 
Reminder time is running out to get raffle 
tickets for a brand new Estes 1/100 Sat-
urn V. It has been learned that Estes is 
currently out of stock on these kits and 
you can only get one from vendors that 
still have stock or if you win this one. 
This is a much improved kit over past 
releases with many improved details and 
includes a 1/100 plastic model of the 
Lunar Module. If you want to purchase 
tickets prior to the club winter party 
please contact Tony. Tickets are $5 
each or 5 for $20. Good Luck! 
 
New Hybrid Ground Support Equipment 
Mike Jacobs fabricated a new ground support hand truck for our 
hybrid NOS tank . It includes a Styrofoam case to help keep the 
tank cool in the sun and everything we need to easily cart the 
tank around and store it safely in the trailer.  
This is a generous gift to the club so whether you fly hybrids or 
not, please take the time to thank Mike and Natalie the next time 
you see them on the field and enjoy one of the donuts that also 
bring.  Thanks Mike & Natalie! 

https://groups.io/g/JMRC
https://www.spacemodeling.org/jimz/estes/k-23.pdf
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Dr. Roy Houchin II & Chris Timm 

Atlantic Research Corporation METARC 

In 1967, Peter J. Anello, project manager at Atlantic 
Research Corporation’s Missile Systems Division, de-
scribed a new concept in a paper prepared for deliv-
ery at the American Meteorological Society annual 
meeting in Los Angeles.  Until recently, he suggested, 
rocket systems were considered too expensive; con-
sequently, there use was generally restricted to sam-
pling the upper atmosphere and meteorological data 
gathering systems utilized balloons for the region.  
The new system consisted of a low-level 

one of two major subsystems incorporated 
into an automatic low-level meteorological sounding 
and data acquisition system. The entire system con-
sisted of the basic data processing and control sys-
tem, a fixed tower sub-system and the instrumented 
rocket.  The system not only collected data, but 
translated and analyzed it as well. 
 

The METARC rocket vehicle design was kept as sim-
ple as possible to minimize production cost.  To keep 
cost per sounding at a minimum, the rocket was de-
signed to be reused at least 20 times. It is a fin stabi-
lized vehicle 44.5 in. long and 2.5 in. in diameter with 
liftoff weight of 7.7 lbs. There are two major sections:  
One is a plastic ogive-shaped nose cone 3.5 in. long 
and the other is commercial aluminum tubing 41 in. 
long.  The nose cone is high impact styrene while the 
tubing is 20 24T 3 with a 0.035-in. wall. 
 
The rocket was divided into three main compart-

ments:  payload, recovery, and motor.  The payload fit 
into the first 11.5 in. of the vehicle.  The recovery 
compartment extended 10.5 in. aft of the payload sec-
tion and housed the parachute timer as well as the 
sensor package.  The motor compartment, about 19 
inches long, took-up the remainder of the vehicle.  It 
houses the reusable motor and, since the planned 
motor was less than 12 in. long, there was room for 
motor growth. 
 
The motor is made up of two kits, a motor hardware 
kit and a recharging grain kit.  The motor hardware kit 
is reusable and consists of the motor case, head 
plate, nozzle inserts, and retaining ring. The grain kit, 
consisting of the grain, two s pacers, 0-ring, igniter, 
and a nozzle closure, is replaced after each motor 
use.  The reusable motor is installed by sliding the 
completely assembled motor into the rocket from the 
aft end and holding it in place with a retaining ring. 

Peter Anello, Atlantic Research project engineer, prepares to load a new reusable 
sounding rocket into the launcher. The METARC system is aimed at gathering 
weather data at altitudes up to 3,000 feet.  

ARC METARC components that strike a resemblance to modern day reloadable 
motor technology  
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Dr. Roy Houchin II & Chris Timm 

Atlantic Research Corporation METARC 

The solid motor was designated as the ARC .72-K- 177. 
Design features included an integral motor case nozzle 
assembly, a cartridge-loaded propellant grain, and the sep-
arable head plate.  The case was machined from mild steel 
and incorporates a graphite nozzle insert. The grain was a 
commercially available extruded, inhibited Arcite 471 M 
grain. 
 
The vehicle's fins attached externally to the aft end of the 
motor case and were made of .080 aluminum 3.5 in. long 
and 0.5 in. wide. 
 
Anello reports it was now possible to use and subsequently 
reuse a complete rocket vehicle capable of carrying a 1.5- 
lb. payload to 5,000 ft.  The motor and vehicle, as well as 
the instrumentation package, could be recovered and re-
used.  ARC believed their system-of-system would had a 
number of advantages over existing balloon systems. 
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Chris Timm 
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X-37B breaks record, lands after 780 days in orbit 
October 27, 2019 

WASHINGTON (AFNS) -- 
 The Air Force’s X-37B Orbital Test Vehicle Mission 5 
successfully landed at NASA’s Kennedy Space Center Shuttle 
Landing Facility Oct. 27, 2019, at 3:51 a.m. 
 The spaceplane conducted on-orbit experiments for 780 
days during its mission, recently breaking its own record by being 
in orbit for more than two years. As of today, the total number of 
days spent on-orbit for the entire test vehicle program is 2,865 
days. 
 “The X-37B continues to demonstrate the importance of 
a reusable spaceplane,” said Secretary of the Air Force Barbara 
Barrett. “Each successive mission advances our nation’s space 
capabilities.” 
 This is the Air Force’s premier reusable and unmanned 
spacecraft, providing the performance and flexibility to improve 
technologies in a way that allows scientists and engineers to re-
cover experiments tested in a long-duration space environment. 
 “The safe return of this spacecraft, after breaking its own 
endurance record, is the result of the innovative partnership be-
tween government and industry,” said Air Force Chief of Staff 
Gen. David L. Goldfein. “The sky is no longer the limit for the Air 
Force and, if Congress approves, the U.S. Space Force.” 
 Managed by the Air Force Rapid Capabilities Office, the 
X-37B program performs risk reduction, experimentation and con-
cept of operations development for reusable space vehicle tech-
nologies. 
 “This program continues to push the envelope as the 
world’s only reusable space vehicle. With a successful landing 
today, the X-37B completed its longest flight to date and success-
fully completed all mission objectives,” said Randy Walden, Air 
Force Rapid Capabilities Office director. “This mission successful-
ly hosted Air Force Research Laboratory experiments, among 
others, as well as providing a ride for small satellites.” 
 The distinctive ability to test new systems in space and 
return them to Earth is unique to the X-37B program and enables 
the U.S. to more efficiently and effectively develop space capabili-
ties necessary to maintain superiority in the space domain. 
 “This spacecraft is a key component of the space com-
munity. This milestone demonstrates our commitment to conduct-
ing experiments for America’s future space exploration,” said Lt. 
Col. Jonathan Keen, X-37B program manager. “Congratulations 
to the X-37B team for a job well done.” 
 This will be the second time the X-37B landed at the 
Kennedy Space Center Shuttle Landing Facility — Mission 4 land-

ed after 718 days in orbit. The spaceplane was designed for an on
-orbit duration of 270 days. 
 “Today marks an incredibly exciting day for the 45th 
Space Wing,” said Brig. Gen. Doug Schiess, 45th Space Wing 
commander. “Our team has been preparing for this event, and I 
am extremely proud to see their hard work and dedication culmi-
nate in today’s safe and successful landing of the X-37B.” 
 The fifth mission launched on Sept. 7, 2017, from Cape 
Canaveral Air Force Station, Florida, on-board a Space X Falcon 
9 booster, and the Air Force is preparing to launch the sixth X-37B 
mission from CCAFS in 2020. 
Editor's note: 
For more imagery, visit our X-37B feature page: https://
www.dvidshub.net/feature/X37BOTV 
 
NG-12 Space Station Cargo Resupply 

Northrop Grumman launched its 12th cargo resupply mission to 
the International Space Station on November 2, 2019 from 
NASA's Wallops Flight Facility in Virginia.  
About Antares 
Designed to provide responsive and low-cost access to space, 
Antares is a two-stage vehicle (with optional third stage) that pro-
vides low-Earth orbit (LEO) launch capability for payloads weigh-
ing up to 8,000 kg. Internally funded by Northrop Grumman, An-
tares completed a risk reduction mission and a demonstration of 
commercial re-supply services for the International Space Station 
(ISS) under a NASA Commercial Orbital Transportation Services 
(COTS) agreement in 2013. Northrop Grumman commenced de-
livery of cargo to the ISS under the NASA Commercial Resupply 
Services (CRS) contract in 2014.  
About Cygnus 
Cargo is delivered to the station using Northrop Grumman's Cyg-
nus spacecraft. The Cygnus spacecraft consists of two modules: 
the Service Module (SM) which incorporates the avionics, propul-
sion and power systems from Northrop Grumman's flight proven 
LEOStar and GEOStar spacecraft buses; and the Pressurized 
Cargo Module (PCM) which carries the crew supplies, spares and 
scientific experiments. The SM is integrated and tested at 
Northrop Grumman's Dulles, Virginia satellite manufacturing facili-
ty. The PCM is supplied by Thales Alenia Space and is produced 
in Turin Italy.  
More Information 
Cygnus Fact Sheet 
Commercial Resupply Services Fact Sheet 
Antares Fact Sheet 
S.S. Alan Bean Fact Sheet 

From NASA, USAF, Northrup Grumman, SpaceX, & Boeing Aerospace 

https://www.dvidshub.net/feature/X37BOTV
https://www.dvidshub.net/feature/X37BOTV
https://www.northropgrumman.com/Capabilities/CRS/Documents/Cygnus_Factsheet.pdf
https://www.northropgrumman.com/Capabilities/CRS/Documents/CRS_Factsheet.pdf
https://www.northropgrumman.com/Capabilities/Antares/Documents/Antares_Factsheet.pdf
https://www.northropgrumman.com/Capabilities/Antares/Documents/Alan%20Bean_Cygnus.pdf
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwicueSk57_jAhUmheAKHSM0B5EQjRx6BAgBEAU&url=https%3A%2F%2Fspacenews.com%2Fmilitary-certification-the-next-big-test-for-falcon-heavy%2F&psig=AOvVaw16qT7YuM7JOAceRLhpZV6N&ust=156358
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Boeing’s Starliner Completes Pad Abort Test  
Nov. 4, 2019 RELEASE 19-088  

Boeing’s CST-100 Starliner spacecraft completed a criti-
cal safety milestone on Monday in an end-to-end test of its abort 
system. The Pad Abort Test took place at Launch Complex 32 at 
the U.S. Army’s White Sands Missile Range in New Mexico. 

The test was designed to verify each of Starliner’s sys-
tems will function not only separately, but in concert, to protect 
astronauts by carrying them safely away from the launch pad in 
the unlikely event of an emergency prior to liftoff. This was 
Boeing’s first flight test with Starliner as part of NASA’s Commer-
cial Crew Program  to return human spaceflight launches to the 
International Space Station from American soil. 

“Tests like this one are crucial to help us make sure the 
systems are as safe as possible,” said Kathy Lueders, NASA’s 
Commercial Crew Program manager. “We are thrilled with the 
preliminary results, and now we have the job of really digging into 
the data and analyzing whether everything worked as we ex-
pected.” 

During the test, Starliner’s four launch abort engines, and 
several orbital maneuvering and attitude control thrusters simulta-
neously ignited to rapidly push the spacecraft away from the test 
stand. Five seconds into flight, the abort engines shut off as 
planned, transferring steering to the control thrusters for the next 
five seconds. 

A pitcharound maneuver rotated the spacecraft into posi-
tion for landing as it neared its peak altitude of approximately 
4,500 feet. Two of three Starliner’s main parachutes deployed just 
under half a minute into the test, and the service module separat-
ed from the crew module a few seconds later. Although designed 
with three parachutes, two opening successfully is acceptable for 
the test parameters and crew safety. After one minute, the heat 
shield was released and airbags inflated, and the Starliner eased 
to the ground beneath its parachutes. 

The demonstration took only about 95 seconds from the 
moment the simulated abort was initiated until the Starliner crew 
module touched down on the desert ground. 

“Emergency scenario testing is very complex, and today 
our team validated that the spacecraft will keep our crew safe in 
the unlikely event of an abort,” said John Mulholland, Vice Presi-
dent and Program Manager, Boeing’s Commercial Crew Program. 
“Our teams across the program have made remarkable progress 
to get us to this point, and we are fully focused on the next chal-
lenge—Starliner’s uncrewed flight to demonstrate Boeing’s capa-

bility to safely fly crew to and from the space station.”  
Boeing’s next mission, called Orbital Flight Test, will 

launch an uncrewed Starliner spacecraft to the station on a United 
Launch Alliance Atlas V rocket from Cape Canaveral Air Force 
Station’s Space Launch Complex 41. Launch is targeted for Dec. 
17. 
Boeing Statement on Pad Abort Test Initial Results 
KENNEDY SPACE CENTER, Fla., Nov. 7, 2019 – Boeing issued 
the following statement regarding the successful CST-100 Starlin-
er pad abort test. 

The Nov. 4 pad abort test of our CST-100 Starliner was a 
success. The propulsion and flight and guidance systems each 
performed to plan, as did the separation of the service module, 
forward heat shield, and base heat shield. The parachute system 
also successfully worked to land the capsule safely and without 
damage. Although one of three parachutes in the parachute sys-
tem did not deploy, the test validated that two parachutes can 
adequately handle the full weight of the crew and service module 
during an abort, highlighting the robust and redundant safety fea-
tures built into the Starliner vehicle. 

Through the close evaluation of closeout photos and 
parachute inspections, the Commercial Crew team has been able 
to quickly identify the cause of the non-deployment of one of the 
three parachutes, which was a lack of a secure connection be-
tween pilot and main parachute on the third parachute. We are 
taking all appropriate steps to address this issue. 

At this time, we continue progressing toward our Dec. 17 
target orbital flight test launch date. Following a successful mis-
sion, we will proceed with a crewed flight test in 2020. 
Boeing is committed to providing the same level of safety, excel-
lence and reliability that we have delivered for more than 60 years 
of space transportation. 
 
SpaceX Starlink Mission 

 On Monday, November 11 at 9:56 a.m. EST, 14:56 UTC, 
SpaceX launched 60 Starlink satellites from Space Launch Com-
plex 40 (SLC-40) at Cape Canaveral Air Force Station, Florida. 

 Falcon 9’s first stage supported the Iridium-7, SAOCOM-
1A, and Nusantara Satu missions, and the fairing was previously 
flown on Falcon Heavy’s Arabsat-6A mission earlier this year. 
Following stage separation, SpaceX landed Falcon 9’s first stage 
on the “Of Course I Still Love You” droneship, which was sta-
tioned in the Atlantic Ocean. You can watch a replay of launch 
below and learn more about the mission in our press kit. 

From NASA, USAF, Northrup Grumman, SpaceX, & Boeing Aerospace 

http://www.spacex.com/sites/spacex/files/starlink_press_kit_nov2019.pdf
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwicueSk57_jAhUmheAKHSM0B5EQjRx6BAgBEAU&url=https%3A%2F%2Fspacenews.com%2Fmilitary-certification-the-next-big-test-for-falcon-heavy%2F&psig=AOvVaw16qT7YuM7JOAceRLhpZV6N&ust=156358
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130 Years Ago – 1889 
November 20: Edwin P. Hubble born. 

 
85 Years Ago - 1934 
November 9: Carl E. Sagan born. 

70 Years Ago - 1949 
December 2: First firing of an Aerobee re-
search rocket, Holloman, AFB, NM. 

65 Years Ago - 1954 
November 2: Convair XYF-1 took off verti-
cally, flew horizontally, and then landed 
vertically, San Diego, CA. 

December 10: Col. John P. Stapp, USAF, 
attained a speed of 632 mph on a rocket 
sled sustaining greatest g- forces endured 
by man in recorded deceleration tests. Hol-
loman AFB, NM. 

During December - "Man In Space" pro-
duced by Walt Disney. 

60 Years Ago – 1959 
November 7: Discoverer 7 (CORONA 
9004) orbited by a Thor Agena from Van-
denberg AFB. November 21: Discoverer 8 
(CORONA 9005) orbited by a Thor Agena, 
from Vandenberg AFB. November 26: Lu-
nar Satellite Atlas-Able IV failed to achieve 
orbit from Cape Canaveral, Fla. 

December 4: Little 
Joe 2 launched with 
rhesus monkey 
"Sam", Wallops Flight 
Facility, (WFF). 
 
55 Years Ago - 1964 
November 5: Mariner 
3 launched by an 
Atlas Agena from 
Cape Canaveral, FL. 
Failed to jettison 

spacecraft shroud. 

November 6: Explorer 23 
launched by a Scout from 
Wallops Flight Facility 
(WFF). 
November 21: Explorers 
24 and 25 launched by a 
Scout. The first NASA 
dual payload from Van-
denberg AFB. 

November 28: Mariner 4 launched by an 
Atlas Agena from Cape Canaveral, Fla. 
Encountered Mars on 
July 14, 1965. First suc-
cessful Mars probe. 
November 30: Zond 2 
launched by a Modified 
SS-6 (Sapwood) or 
Molniya rocket from Bai-
konur, USSR. 
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Source—NASA / ROSCOSMOS Archives 
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December 8: Little Joe II, 
A-002, Apollo development 
flight of Boilerplate 23 at 
White Sands Missile 
Range, WSMR. First test 
of Apollo emergency de-
tection system at abort 
altitude. 
December 15: San Marco 
1 launched by a Scout from Wallops Island. 
December 21: Explorer 26 (EPE-D) 
launched by a Delta rocket from Cape Ca-
naveral. 
 
50 Years Ago - 1969 
November 8: Azur launched by a Scout 
from Vandenberg AFB. US/West German 
cooperative satellite. 

November 14: Apollo 12 launched by Sat-
urn V, SA-507 from KSC is the second 
lunar landing mission. Crew: Charles Con-
rad Jr., Alan L. Bean, and Richard F. Gor-
don Jr. First use of S-IVB stage to perform 
an evasive maneuver. First use of a hybrid 
trajectory. First demonstration of a point-to-
point landing capability. First use of two 
lunar surface EVA periods. First Apollo 
Lunar Surface Experiments Package 
(ALSEP) deployed on Moon. First deploy-
ment of the erectable S-band antenna. 
First use of geologist to plan lunar surface 
traverse in real time. First documentation of 
samples as they were taken. First double 
core tube sample taken. First return of 
spacecraft parts from lunar surface 
(Surveyor 3). First Saturn V hit by lightning 
(while passing through a low cloud the vehi-
cle caused an electrical discharge through 
the Saturn to the ground). First multi-
spectral terrain photography from lunar 
orbit. First artificial earthquake (after leav-
ing the Moon, LM crashed into lunar sur-
face). 

November 21: Skynet 
1 launched by a Thor 
Delta from Cape Ca-
naveral, Fla. First Unit-
ed Kingdom communi-
cations satellite. 
 
45 Years Ago – 1974 
November 3: First po-
lar images of Jupiter 
sent back to Earth 
from Pioneer 11. 

November 15: NO-
AA 4 (ITOS-G) was 
one in a series of 
improved TIROS-M 
satellites launched 
with new meteoro-
logical sensors. 
Launched by a 
Delta from Vanden-
berg AFB. Oscar 7 (a small communica-
tions satellite designed by amateur radio 
operators) and Intasat (the first Spanish 
satellite) were also launched piggyback. 
November 21: Intelsat IV F-8 launched by 
an Atlas Centaur from Cape Canaveral, 
Fla.  
November 22: Skynet II-B 
launched by a Delta from 
Cape Canaveral, Fla. 
December 2: Soyuz 16 
launched by a Soyuz rocket 
from Baikonur, USSR. Test 

flight for up-
coming ASTP. 
Crew: Anatoliy V. Filipchen-
ko and Nikolai N. Rukavish-
nikov. 
December 4: Pioneer 11 
Jupiter flyby. During its clos-

est approach, Pioneer 
11 passed to within 
34,000 km of Jupiter's 
cloud tops. 
December 10: Helios 1 
launched by a Titan IIIE 
from Cape Canaveral, 
Fla to measure Sun’s 
surface and solar wind. 

First launch in joint project of the U.S. and 
West Germany. 
December 18: Symphonie 1 launched by a 
Delta from Cape Canaveral, Fla. Europe’s 
first communications satellite. 

December 26: Salyut 4 launched by a Pro-
ton K from Baikonur, USSR. 

40 Years Ago – 1979 
November 21: DSCS II-13 and 14 
launched by a Titan 3C from Cape Canav-
eral, Fla. 

December 6: RCA 3 or RCA-SATCOM III 
launched by a Delta from Cape Canaveral, 
Fla  The satellite was lost on December 10 
during firing of the Apogee Kick Motor. 
December 24: First Ariane 
1 launch from Kourou, 
French Guiana. Launched 
Technological Capsule 
(CAT) 1, an ESA launch 
test vehicle. 
 
35 Years Ago - 1984 
November 8: STS-51A 
(Space Shuttle Discovery) 
launched from KSC. Crew: 
Frederick H. (Rick) Hauck, 
David M. Walker, Joseph P. Allen, Anna L. 
Fisher, and Dale A. Gardner. Satellites 
TELESAT-H (ANIK) and SYNCOM IV-I 
(also known as LEASAT-1) deployed. First 
retrieval and return of two disabled commu-
nications satellites (PALAPA-B2 and 
WESTAR-VI). First astronaut to capture a  
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satellite (Palapa) by using the MMU (J. 
Allen). Landed at KSC on November 16. 
Mission Duration: 7 days, 23 hours. 

November 12: NATO III-D launched by a 
Delta from Cape Canaveral, Fla.  

December 12: NOAA 9 launched by an 
Atlas E from Vandenberg AFB. 

December 15: Vega 1 launched by Proton 
K from Baikonur (Soviet Venus/Comet Hal-
ley Mission -- also known as Venera-Halley 
1) Estimated flyby dis-
tance of Halley at 
10,000 km. 
December 21: Vega 2 
launched by Proton K 
from Baikonur (Soviet 
Venus/Comet Halley 
Mission – also known as Venera-Halley 2) 
Estimated flyby distance of Halley at 3,000 
km. 
 
30 Years Ago - 1989 
November 18: COBE (Cosmic Background 
Explorer) launched by a Delta. 

November 23: STS-33 (Space Shuttle Dis-
covery) launched from KSC. Crew: Freder-

ick D. Gregory, John E. Blaha, Kathyrn C. 
Thornton, F. Story Musgrave, and Manley 
L Carter, Jr. DoD mission. Landed Ed-
wards AFB, CA on November 27. Mission 
Duration: 5 days, 6 minutes. 
December 11: 
A GPS satellite, 
USA 49 (GPS 2 
F5), fifth in se-
ries of Navstar 
Global Position-
ing System 
Block II space-
craft, launched 
by Delta from 
Cape Canaver-
al, Fla. 
 
25 Years Ago – 
1994 
November 1: WIND 
launched by a Delta 
2 as part of the ISTP 
Project. 
November 3: STS-66 
(Space Shuttle Atlan-
tis) launched from 
KSC. Crew: Donald 
R. McMonagle, Cur-
tis L. Brown, Jr., Ellen Ochoa, Scott E. 
Parazynski, Joseph R. Tanner, and Jean-
Francois Clervoy (France). The Atmospher-
ic Laboratory for Applications and Sciences 
- 3 (ATLAS-03), the primary payload, made 
the first detailed measurements and stud-
ied the possible effects of the ozone hole 
on mid- latitudes. Landed November 14 at 
Edwards Air Force Base. Mission Duration: 
10 days, 22 hours. 

December 30: NOAA 14 launched by an 
Atlas E from Vandenberg AFB. 
 
20 Years Ago – 1999 
November 19: Shenzhou, a Chinese (PRC) 
unmanned capsule, launched by a Long 
March 2F rocket from Jiquan launch center 
in Gansu province. It carried a mannequin 
for test purposes in preparation for manned 
"taikonaut" flights. Un-crewed 14-orbit test 
flight & recovery, on an uprated CZ-2F, of 
China's human space flight "Project 921", 
using a modified Russian Soyuz space-
craft. 
November 26: Galileo 
flyby of Jupiter moon 
Io. 
December 10: XMM (X
-ray Multimirror Mis-
sion) a European 
Space Agency (ESA) 
astronomy spacecraft (Europe's equivalent 
of Chandra & Hubble launched by Ariane 5 
rocket from Kourou, French Guiana. First 
launch of a functional spacecraft by the 
Ariane 5. 

December 18: Terra, a joint 
U.S., Japan, and Canadian 
meteorological satellite de-
signed to monitor clouds, 
aerosols, and solar radia-
tion balance, was launched 
by an Atlas 2AS rocket. 
December 19: STS-103 
(Space Shuttle Discovery) launched from 
KSC. Astronauts Curtis L. Brown, Scott J. 
Kelly, Steven L. Smith, C. Michael Foale, 
John M. Grunsfeld, Claude Nicollier 
(Switzerland), and Jean-Francois Clervoy 
(France). Hubble Servicing Mission 3. First 
Space Shuttle crew to spend Christmas in 
space. The Hubble Space Telescope was 
released on Christmas day from Discov-
ery’s cargo bay after the third servicing. 
Landed on December 27 at KSC. Mission 
Duration: 7 days, 23 hours. 
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December 21: ACRIMSAT 
launched by a Taurus rocket 
from Vandenberg AFB to 
ascertain the extent of solar 
radiation variability. 
 
15 Years Ago – 2004 
November 16: X-43A hypersonic test vehi-
cle breaks a record as its scramjet engine 
propels it nearly 10 times the speed of 
sound. 

November 20: Swift (Gamma Ray Burst 
Explorer; Explorer 
84), launched by a 
Delta 2 rocket from 
Cape Canaveral. The 
astrophysics satellite 
enabled detection/
location of Gamma 
Ray Bursts (GRB). 
December 25: European Space Agency's 
(ESA) Huygens, an atmospheric probe, 
was released from the Cassini spacecraft 
that was orbiting around Saturn, towards its 
satellite, Titan. Huygens probe reached the 
upper layer of Titan's atmosphere and 
landed on the surface on Jan. 14. 2005. 

 
10 Years Ago – 2009 
November 16: STS-129 (Space Shuttle 
Atlantis) launched from KSC. Crew: 
Charles Hobaugh, Mike Foreman, Leland 
Melvin, Robert Satcher Jr., Randy Bresnik, 
and Barry Wilmore. The final space shuttle 
crew rotation flight to or from the space 
station. Atlantis delivered parts to the 

space station, including a spare gyroscope. 
Landed on November 27 at KSC. Mission 
Duration: 10 days, 19 hours. 
December 14: Wide Field Infrared Survey 
Explorer (WISE), launched on a Delta 2 
rocket from Van-
denberg. It will scan 
the entire sky in 
infrared light, pick-
ing up the glow of 
hundreds of mil-
lions of objects and 
producing millions 
of images. The 
mission will uncover objects never seen 
before, including the coolest stars, the uni-
verse's most luminous galaxies and some 
of the darkest near-Earth asteroids and 
comets. 
December 20: Soyuz TMA-17 launched by 
a Soyuz-FG rocket from Baikonur cosmo-
drome to the International Space Station 
(ISS). Crew: a Russian cosmonaut (Oleg 
Kotov), a NASA astronaut (Timothy Cream-
er) and a Japanese astronaut (Soichi No-
guchi). 

5 Years Ago – 2014 
November 12: European Space Agency 
(ESA) successfully placed the 100-
kilogram Philae lander on Comet 67P 500 
million kilometers 
from Earth fol-
lowing a seven-
hour descent 
from the Rosetta 
probe that had 
been chasing the 
comet for 10 
years. 
Nov. 23: Soyuz TMA-15M (Expedition 42). 
Launched from Tyuratam (Baikonur Cos-
modrome), Kazakhstan to the ISS. Began 
spacewalks for a major reconfiguration of 
the exterior of the International Space Sta-

tion to prepare for Commercial Crew Vehi-
cles. Installed the Common Communica-
tions for Visiting Vehicles (C2V2) communi-
cations system. Crew members: Samantha 
Cristoforetti (European Space Agency), 
Anton Shkaplerov (Russian Federal Space 
Agency), Terry Virts (NASA). 

December 5: Orion EFT-1, the Orion crew 
module launched on an un-crewed test 
flight, lifting off from Space Launch Com-
plex 37 at Cape Canaveral Air Force Sta-
tion in Florida on a United Launch Alliance 
Delta IV Heavy rocket. It splashed down 
approximately 4.5 hours later in the Pacific 
Ocean, 600 miles southwest of San Diego 
traveling farther than any spacecraft de-
signed for astronauts has been in more 
than 40 years. 
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December. 1, 2019 
Soyuz - Progress 74P 
Launch time: 1129 GMT (6:29 a.m. EST) 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian government Soyuz rocket will 
launch the 74th Progress cargo delivery 
ship to the International Space Station. 
Moved forward from Dec. 20 and Dec. 6. 
 
December 4, 2019 
Falcon 9 - SpaceX CRS 19 
Launch time: 1751 GMT (12:51 p.m. EST) 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket will launch the 
21st Dragon spacecraft mission on its 19th 
operational cargo delivery flight to the Inter-
national Space Station. The flight is being 
conducted under the Commercial Resupply 
Services contract with NASA. Delayed from 
Oct. 15. 
 
TBD 
LauncherOne - Inaugural Flight 
Launch window: TBD 
Launch site: Cosmic Girl (Boeing 747), 
Mojave Air and Space Port, California 
A Virgin Orbit LauncherOne rocket will 
make its first orbital test flight after drop-
ping from a modified Boeing 747 carrier 
aircraft over the Pacific Ocean off the coast 
of California. Delayed from early 2019 and 
summer 2019. 
 
December 2019 
PSLV - RISAT 2BR1 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Polar Satellite Launch Vehicle 
(PSLV), designated PSLV-C48, will launch 
the RISAT 2BR1 radar Earth observation 
satellite for the Indian Space Research 
Organization. The PSLV will also launch 
the QPS-SAR microsatellite developed by 
iQPS, a Japanese company, and four 
Lemur 2 CubeSats for Spire Global. The 
mission will likely use the “Core Alone” 
version of the PSLV with no strap-on solid 
rocket boosters. Delayed from October. 
 
December 10, 2019 
Soyuz - Glonass M 
Launch time: TBD 
Launch site: Plesetsk Cosmodrome, 
Russia 
A Russian government Soyuz rocket will 
launch a Glonass M navigation satellite. 
The rocket will in the Soyuz-2.1b configura-
tion with a Fregat upper stage. Delayed 

from Nov. 16 and Dec. 2. 
 
December, 2019 
Long March 5 - Shijian 20 
Launch time: TBD 
Launch site: Wenchang, China 
A Chinese Long March 5 rocket will launch 
the Shijian 20 communications satellite. 
Shijian 20 is the first spacecraft based on 
the new DFH-5 communications satellite 
platform, a heavier, higher-power next-
generation design, replacing the Shijian 18 
satellite lost on a launch failure in 2017. 
Delayed from November 2018. Delayed 
from January and July 
 
December 15/16, 2019 
Falcon 9 - JCSAT 18/Kacific 1 
Launch window: 0010-0138 GMT on 16th 
(7:10-8:38 p.m. EST on 15th) 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket will launch the 
JCSAT 18/Kacific 1 communications satel-
lite jointly owned by SKY Perfect JSAT 
Corp. of Japan and Kacific Broadband Sat-
ellites of Singapore. Built by Boeing, the 
JCSAT 18/Kacific 1 communications satel-
lite will provide mobile and broadband ser-
vices across the Asia-Pacific region. De-
layed from Nov. 11. 
 
December, 2019 
Long March 3B - Beidou 
Launch time: TBD 
Launch site: Jiuquan, China 
A Chinese Long March 3B rocket and a 
Yuanzheng upper stage will launch two 
Beidou navigation satellites into medium 
Earth orbit. 
 
December 16/17, 2019 
Long March 4B - CBERS 4A 
Launch time: 0321 GMT on 17th (10:21 
p.m. EST on 16th) 
Launch site: Taiyuan, China 
A Chinese Long March 4B rocket will 
launched the CBERS 4A remote sensing 
satellite. CBERS 4A is the fifth China-Brazil 
Earth Resources Satellite for the collection 
of global imagery for environmental, urban 
planning and agricultural applications. 
 
December 17, 2019 
Soyuz - CSG 1 & CHEOPS 
Launch time: 0854:20 GMT (3:54:20 a.m. 
EST) 
Launch site: ELS, Sinnamary, French 
Guiana 
An Arianespace Soyuz rocket, designated 
VS23, will launch on a mission from the 

Guiana Space Center in South America. 
The Soyuz will carry the first COSMO-
SkyMed Second Generation, or CSG 1, 
radar surveillance satellite for ASI, the Ital-
ian space agency. The European Space 
Agency’s Characterizing Exoplanet Satel-
lite, or CHEOPS, will fly as a secondary 
payload on the mission. Built by Airbus 
Defense and Space in Spain with a Swiss-
developed science instrument, CHEOPS 
will observe transits of planets around other 
stars to measure their radii. The Soyuz 2-
1b (Soyuz ST-B) rocket will use a Fregat 
upper stage. Delayed from Oct. 15 and 
November.  
 
December 17, 2019 
Atlas 5 - CST-100 Starliner Orbital Flight 
Test 
Launch time: 1247 GMT (7:47 a.m. EST) 
Launch site: SLC-41, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Atlas 5 rocket, 
designated AV-080, will launch Boeing’s 
first CST-100 Starliner spacecraft on an 
unpiloted Orbital Test Flight to the Interna-
tional Space Station. The capsule will dock 
with the space station, then return to Earth 
to landing in the Western United States 
after an orbital shakedown cruise ahead of 
a two-person Crew Test Flight. The rocket 
will fly in a vehicle configuration with two 
solid rocket boosters and a dual-engine 
Centaur upper stage. Delayed from Aug. 
27, 2018. Delayed from January, April, 
Aug. 17 and September. 
 
December 24, 2019 
Proton - Elektro-L 3 
Launch time: TBD 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian government Proton rocket and 
Block DM upper stage will launch the El-
ektro-L 3 geostationary weather satellite. 
Delayed from Nov. 20. 
 
December 2019 
Angara-A5 - Test Flight 
Launch time: TBD 
Launch site: Plesetsk Cosmodrome, 
Russia 
A Russian government Angara-A5 rocket 
will launch on its second orbital test flight. 
 
December 2019 
PSLV - RISAT 2BR2 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Polar Satellite Launch Vehicle  
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(PSLV), designated PSLV-C49, will launch 
the RISAT 2BR2 radar Earth observation 
satellite for the Indian Space Research 
Organization. The PSLV will also launch 
four Kleos Scouting Mission radio surveil-
lance nanosatellites for Kleos Space, a 
Luxembourg-based company, and multiple 
Lemur 2 CubeSats for Spire Global. The 
mission will likely use the “Core Alone” 
version of the PSLV with no strap-on solid 
rocket boosters. 
 
December 25, 2019  
Rockot - Gonets M 
Launch time: TBD 

Launch site: Plesetsk Cosmodrome, 
Russia 
A Russian government Rockot vehicle with 
a Breeze KM upper stage will launch three 
Gonets M communications satellites. De-
layed from June and Nov. 29. 
 
TBD 
Falcon 9 - Starlink 2 
Launch time: TBD 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the third batch of approximately 60 
satellites for SpaceX’s Starlink broadband 

network, a mission designated Starlink 2. 
Delayed from Nov. 4. 
 
TBD 
Falcon 9 - Starlink 3 
Launch time: TBD 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the fourth batch of approximately 60 
satellites for SpaceX’s Starlink broadband 
network, a mission designated Starlink 3.  
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Sport Plan 

1 – Aerotech 2.6 Nose Cone 
1 – LOC 2.56 Body Tube (12”) 
1 – LOC 2.56 Body Tube (34”) 
2 – LOC 2.56-1.14 Centering Rings 
1 – LOC 1.14 Motor Tube (6”) 
3 – Fins from 1/8” plywood 
1 – 28” Parachute 
2 – Rail Buttons 
1 – Recovery Harness  

Parts List 
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More Photos From the October Launch 
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Our members in  the f ield …  Our Members In The Field 

A lull in the action from the chilly and windy October launch 

Dave Glover manning the LCO table Tony Haga and Dale Hodgson with the club Mule 


