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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 Tony Haga  
711 Wilwood Rd 
Rochester Hills, MI 48309  
 
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 
 

YouTube: Checkout our launch videos on 
YouTube. Search for “JMRCtv” and don’t forgot 
to Like the videos you watch and Subscribe to 
the channel. Click on the Bell icon to be notified 
when new content is uploaded.  
  

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: 

(Front Cover) The Maxi Sark upscale at a MMAR 
launch in Muskegon. See inside for the plans. (Back 
Page) Trevor Harrison and the junior internats team on 
the first place podium. WSMC 2018.  

Launch/Event Calendar - 2024 
• January 26-28 vNARCON 2024 (Virtual Event) 
• Holiday Party February 3 (Manchester, MI) 
• March Pending (Horning) 
• ThunderStruck - April 12-14 (Pence, IN) 
• April Pending (Horning) 
• Crapshoot IX Pending (Muskegon) 
• LDRS 42 - June 6 - 9 (Potter, NY) 
• NARAM 65 - August 3 - 9 (Pueblo, CO) 

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 infor-
mation or sign up for the JMRC Notification GroupMe 
chat. 

It’s a new year and I’m sure everyone is anxiously 
waiting for the first launch date. The BOD will be 
keeping a close eye on weather forecasts and 
field conditions for opportunities at the Horning 
sites. Another option is the ThunderStruck 2024 
launch at Pence, Indiana. Tony went last year and 
had a good time. Several more of us also went to 
the same site for NSL East. If you want to fly big 
and or high, then that’s a place to consider! 
 
If you’re looking for something do that’s not neces-
sarily launch related, Al de le Iglesia is organizing 
a field trip to the Air Force Museum at the Wright-
Patterson Air Force Base in Dayton, Ohio. It’s a 
fantastic museum and admission is free. See the 
Club News column for more information and link 
to the signup sheet.  
 
Do you have a favorite rocket or product that you 
think others will like? Did you capture a great 
photo or video at one of our launches? Please 
consider sharing your thoughts and media. We 
are always looking for newsletter articles. Popular 
topics are product reviews, build & how-to articles, 
aerospace history, scratch build plans, anything 
related to rocketry. Reach out to me if you have 
an idea that you want to discuss. Also, for new 
members. If you are interested in appearing in the 
club news as a Member Highlight let me know and 
I will forward the questionnaire. Until next time, 
cheers! 

About Total Impulse 

Total Impulse  is the official newsletter of the 
Jackson Model Rocket Club (JMRC), Tripoli Pre-
fecture 96, NAR Section 620. Published Bi-
Monthly, Total Impulse is a space-modeling news-
letter 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 news-
letter is expected. Material marked as copyrighted 
may not be re-printed without the consent 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 

As the weather shows more warm days in our 
near future and Punxsutawney Phil predicted an 
early spring that must mean it is time to look 
forward to a spring launch! Our launch field is in 
Michigan so unfortunately the weather is not 
predictable much like rodents from. Pennsylva-
nia, but I have hopes for a possible March 
launch. 
 
   I would also like to brag that the club was able 
to cut expenses on trailer storage thanks to Buzz 
giving us a parking spot. This coupled with a 
successful annual meeting/party brought in 
enough money that we are not operating in the 
red. Luckily we have a great membership base, a 
solid club structure, and prospects of another 
great year. I look forward to seeing everyone out 
on the field hopefully in the very near future. 
 
Thanks! 
-Scott  
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vNARCON 2024 was held on January 26-28, 2024, and the fourth 
year in a row that it was hosted virtually on the accelevents plat-
form. The event included two and a half days of rocketry-related 
technical presentations, keynote sessions, virtual tours, and more. 
This year’s event was plagued with technical glitches mainly in-
volving problems with presenter screen sharing, but co-director 
Todd Schwein was usually close at hand to help remedy the prob-
lems. Ed LaCroix, the other co-director, managed the daily open-
ing statements and social events. Bob Sanford ran the popular 
Manufacturers Forum which included a lot of excellent vendor 
news despite technical issues as well.  
 
This year included three presentations from members of our club. 
Steve Kristal is a veteran presenter who co-hosted a session with 
Robin Houston called “Juniors Who Compete – A Panel Discus-
sion”, Scott Miller presented on Friday in a session about 3D print-
ing, and Buzz Nau hosted a session on Saturday called 
“Publishing a Digital Section Newsletter”.  
 
All sessions were recorded and are available for attendees to 
view from accelevents for 90 days, afterwards, they will be availa-
ble for all NAR members for another 90 days. After that 90 days, 
the videos will be uploaded to the NAR’s YouTube channel.  
 
Friday 
The event kicked off Friday with a series of single-track presenta-
tions, unlike Saturday when two to three sessions were going at 
once and you had to pick one to watch. Scott’s 3D printing 
presentation began with an overview of 3D printing, materials, and 
methods. He then went through the iterative process of develop-
ing his “screw-it, fly-it” rockets that only required a handful of 
screws to assemble and could fly on mid to high-power motors. 
Though he had several instances of screen-sharing problems, he 
got through the session well. The presentation was well received 
through the comments on the Chat and Q&A channels. 

The evening session was a tour of the new Aerotech/Quest facility 
by Gary Rosenfield and Dane Boles. This 90-minute tour showed 
not only the business portion of operations but also the rocketry 
museum they are assembling with many interesting exhibits of 
model rocket history.  
 

Friday’s keynote was an update on the OSIRIS Rex mission by 
the senior staff scientist, Bashar Rizk. Since Bashar’s first keynote 
speech, the samples gathered from asteroid Benu have returned 
to Earth successfully and are being analyzed at the University of 
Arizona.   

The Manufacturers Forum was the last event for Friday. There 
was some chaos as the session was not configured correctly by 
Zoom and initially restricted the number of attendees. This isn’t 
the first time this has occurred and maybe it’s time to look at a 
different host. 14 manufacturers presented which made for a late 
night, but here are the highlights.  
 
New Way Spacemodels, known for their square body tube rock-
ets, has lost their tube vendor. They are switching to round tube 
kits including clones of classic Estes kits.  
 
Eggtimer announced a new 3” diameter dual deployment kit that 
will include an avbay and re-engineered Quark altimeter with all 
through-the-hole components. This will reduce the complexity of 
soldering the altimeter. The kit is planned to sell for $99.  
 
North Coast Rocketry will start reproducing classic 4” diameter 
kits starting with the Phantom 4000 and followed by the Archer. 
Later in the year, they will release a scale kit of the Exos sounding 
rocket used by the University of Michigan.  

Apogee will be releasing Rocksim version 11 and will make 
changes to their customer rewards program called VIR (Very Im-
portant Rocketeer).  

Buzz Nau 

Scott Miller discussing 3D printing 
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Madcow Rocketry will be bringing back some Polecat kits, but did 
not elaborate further. Maybe the Wocket will make a return, but 
we’ll have to wait.  
 
Estes will be active during NARAM 65 which includes hosting a 
“Family Day” on August 3rd. Coming soon is the re-release of the 
Starlight classic kit, a 1:200 scale Space Shuttle, and several mini
-brute-type kits. The scale Arcas looks especially promising as a 
nice kit.  
 
Finally, Aerotech/Quest mentioned the iLaunch wireless launch 
controller, the upcoming Enerjet Nike Ram kit, and the B14 Qjet 
motors.  
 
Saturday 
My presentation on publishing a digital newsletter was in the first 
round of sessions on Saturday. Despite screen sharing problems, 
I finished with time for Q&A. There were many great questions 
and comments on the content and hopefully, it will spark a resur-
gence in section newsletters.  

Of the other presentations on Saturday, I found Jim Jarvis’s Tech-
niques for Safely Staging High-Power Rockets and James Duffy’s 
Building the Estes Little Joe II especially interesting and helpful.  
 
Research and Development presentations were held towards the 
end of the day and though there were only four contenders, they 
were all excellent projects. It was a refreshing range of topics 
about model rocketry in general and not focused on competition. I 
had called for this several years ago and was glad to see it hap-
pen and be successful.  
 
Saturday’s keynote was by NASA astronaut Mike Mullane and his 
son Patrick. It was an engaging back-and-forth discussion of 
Mike’s journey to becoming an astronaut and how it impacted 
Patrick growing up and later in his career.  
 

Sunday 
The presentations on Sunday were all about competition and the 
successful World Championships the US hosted last year.  
 
Rohan Bala developed a small electronic dethermalizer for dura-
tion models. It would be great if he could team up with Chris at 
Eggtimer to produce a kit of his dethermalizer.  
 
Jay Marsh’s session on creating an adjustable tube mandrel was 
also interesting and easy enough to try out. It is surprisingly sim-
ple and easy to produce a fiberglass tube of nearly any diameter 
for competition or scale models.  
 
Steve Kristal’s panel discussion included members of the US jun-
ior team from last year’s world championship team. It was an in-
formative look into their experiences and how they prepared for 
the World Spacemodeling Championship.  

The NAR Townhall was uneventful. The organization continues to 
grow at a slow pace and there were no potential problems on the 
horizon.  
 
The final session of the event was a new tour of the Kansas Cos-
mosphere by Nick Atanasio. The topic of this presentation was the 
Soviet and American Mission Planning in a Post-Apollo 11 World. 
It was an interesting look as both countries struggled to find direc-
tion and commitment following the success of Apollo.  

It was another fun event and I enjoyed presenting for the first 
time. There seemed to be more technical problems than in the 
past couple of years and hopefully, they will be remedied by next 
year. Regardless, it was well worth the price of admission and 
hope more members check it out next year.  

Steve Kristal hosting the junior competitors panel 
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D A L E  H O D G S O N  

Well, 2024 is upon us; most of us are thinking about what we are 
going to pull off this year. Some will simply be building and flying 

while others of us like stretching the envelope a bit. Especially 
when getting little nudges from other members; you know who 
you are. 

 
Maybe it’s a Covid holdover or something I don’t know but I’m still 
buying parts and kits. I have enough stock now to take me well 

into retirement and most likely enough other projects on the table 
to take me beyond that. I’ll probably be amending my will at some 
point so someone can pick up where I left off if they like. Everyone 

is different though; there are those of us going in one direction 
while others are going in yet another. What we’ll do here is to lay 
out a roadmap of things to come; and things to wish for: 

First thing is kit building. I now have everything to build from little 
13mm competition models all the way up to some serious 98mm 

brutes. Not long ago I was digging around and found a box I have-
n’t looked at for a little bit. I picked up an 8” Gizmo kit from Chris 
Palmer. It’s a Wildman creation I think; then it went to Perfor-

mance Hobbies. Or, it could have been the other way around. 
Anyway, it’s an 8” all fiberglass project with a 98mm motor tube. 
Originally it was a fairly stubby rocket that would require a ton of 

nose weight to get everything balanced. I decided to forgo that 
and do my own thing….like that would come as a shock to any-

one. I’m adding an airframe; like a bunch. End product will be 
maybe 3 or 4 feet longer than original. Took a while to pick up 
parts and pieces but I have everything now except a coupler so 

we will be good to go. Hopefully should be able to have it done by 
Spring either to take it to Indiana or our Crapshoot at MKG. It’ll be 
a heavy beastie; a Loki M900 Red will only take it to around 7,000 

feet. Should be quite the show. I also have several other kits to 
build, everything from a little 2.6” Goblin, 2.6” Honest John and 
2.6” Nike Smoke up to a couple more 4-inch kits I picked up along 

the way. A couple are upscales while others are of their own de-
sign. Of course, by the time I get done with them they are almost 
never built as the designer intended; I like to throw in my own set 

of ideas just to slap my own set of fingerprints on them. On the 
low power front, I have a bunch as well…Estes, Apogee, and 
some others, some fairly large, others not so much. Single-stage, 

two-stage and even a Commanche three-stage. I didn’t want any 
gaps in there. Gliders? Sure, have those too…everything from 

13mm to 23mm. I’m not even sure if I remember everything I’ve 
bought. But they cover all sorts of categories which should be a 
tremendous amount of fun. 

Now we come to the rest. Thank Scott for this one; I have several 

3D’s to fly and to test. A tall 4” with big fins, a short 4” with smaller 
fins and a 2.6” project with a single piece fin can. That’s not even 
the half of it. Now Scott is printing cones, and lots of them. I’m 

going to have one that’s 7.5” to fit on a Fat Boy I built years ago 
but will of course modify. I’ll have other cones as well of assorted 
sizes and functions. Some will be plain Jane cones while others 

will have built in sleds and switches. An altimeter will be set up in 
a dual deploy configuration; mostly to pop a charge at Apogee 

while a Jolly Logic will handle chute deployment. The possibilities 
are almost endless. We are even going to be evaluating some 
new batteries fairly soon to run the electronics. I’m not sure if eve-

ryone has read the tech that’s out there but our standard 9v bat-
teries aren’t what they used to be. So just in case, we will have a 
back-up plan if something in the industry goes awry. I’ll still be 

2024 and Beyond; Running Out of  Things to Do? 

Hardly! 

Continued on Page 9 
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Limiting the photography of a prized rocket’s flight to a ground-based 

camera is a lot like taking pictures of a great vacation that begins 

with shots of the airport’s departure terminal…ends with the return to 

arrival terminal…and misses everything in between.  It’s especially 

true when your rockets start achieving altitudes in the thousands of 

feet, where the view from the top would be nothing short of breath-

taking, but your rocket’s now invisible from the ground.  Nothing to 

see but empty blue sky, until the bird is visually acquired again upon 

the descent. 

 

Nope, nothing beats on-board video to reveal the best phases of eve-

ry flight—the roaring ascent; the long, upward coast; the arcing over 

and stunning horizontal view of the planet at apogee; the vertigo-

inducing, rapid and chaotic drogueless plunge back to earth; the 

chute’s flawless deployment; and a soft touchdown on terra firma.  

All captured forever in high-def video. 

Since the mid-2010s, Mobius has produced and marketed small, 

stripped down, ultra-lightweight video action cameras.  They are near-

ly perfect for recording high-resolution, on-board video clips of our 

rocketry journeys into the blue.  

 

The 808 Keychain Cam 
The company’s first offering, the “808”, was marketed as a keychain 

camera that could slip into one’s pocket with the car keys, but was 

always ready for some instant filming of any important occasion.  It 

delivered short, fairly sharp videos of life’s countless opportune mo-

ments that its user might find worth keeping.  
 
But as mobile phone cameras evolved to become far more practical 

and capable for that function, the company shifted its focus toward 

manufacturing small, monitor-less action cams that the consumer 

could use in more static and planned applications, like on quad-

copters, a bike’s handlebars, on RC planes, and (for our bunch) fas-

tened downward-looking onto the sides of model and high-power 

rockets.  Mobius evolved to become a Go Pro sports camera, but 

without its prohibitive cost, its high cash outlay if lost, weight, chunki-

ness, and expensive, unneeded features. 

The Mobius Action Cam 
In this vein, after the innovative keychain camera, the company pro-

duced the original Mobius Action Cam, a matchbox size 1080p HD 

camera with longer life battery, a sturdy mounting sled with tripod 

boss, a sharper, more capable video sensor, and better lenses.  As 

mobile phones rapidly advanced the video camera state of the art 

from football-sized camcorders to compact iPhones, Mobius took 

advantage of these new micro-sized components that provided ever-

increasing video sensor resolutions, faster frame rates, better low-

light performance, reduced power and cooling demands, and smaller, 

sharper, compound lenses. 

Mobius 2 
The company’s next innovation, the Mobius 2, was unfortunately a 

disaster.  While its sharp and vivid video sensor offered a step up 

from 1080p resolution and sported faster frame rates than the 

Herb Crites 

Figure 1.  Arcing over at its 6,421 ft. apogee above Birch Run, the au-
thor's Mach Schnell SLK 54m delivers the view from the top in high-
definition, 120 frames-per-second video provided by a Mobius Maxi 4K 
action camera.  (Image flipped for clarity.) 

Figure 2.  The Mobius 808 keychain video camera. 

Figure 3.  The Mobius Action Cam. 
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standard 30 fps for the lower resolution options, its recording perfor-

mance was abysmal.  Scenes would often distort into psychedelic 

colors, or simply black out for several seconds in the middle of a re-

cording.  The overtaxed, processor-intense audio and video streams 

would always lose synchronization, requiring extensive post-

processing to rematch them in order to salvage the clip. 

 

The only bright spot to the Mobius 2 saga was a generous discount 

offered by the firm toward the purchase of a new Mobius Maxi or Mini 

for the many less-than-happy owners of their troublesome predeces-

sor.   

Mobius Mini and Maxi 
But learning from its too-hasty embrace of the Mobius 2’s unproven 

components, the company went back to the drawing board and came 

up with two, brand-new cameras that would rescue the Mobius com-

pany from eternal video infamy—the Mobius Maxi and Mini. 

These new cameras were a hit.  Most specs are similar between the 

two cameras, with the exception that the Mini’s highest resolution is 

a 4:3 geometry 1920x1440 at 30fps.  The Maxi’s larger mainboard 

allows a more sophisticated video processor that adds 2.7k resolu-

tion at 30fps, and 1080p at up to 60fps.  Of course, the Mini’s extra-

compact size and near-negligible mass come at the cost of a much 

smaller internal battery.  It yields only about 30 minutes of run time 

between charges, compared to the Maxi’s nearly two hours of 4k 

recording.  The mini is targeted to gram and cube-conscious users, 

while the Maxi offers greater versatility, sharpness, and endurance in 

a still-fairly compact size and weight. 

 

The Mobius Maxi 4K 
But the ultimate action camera to date for Mobius is the most recent 

one, the outstanding Maxi 4K.  It offers true, 4k/30fps resolution, the 

current digital television industry standard.  And its video sensor and 

recorder allow the slightly less-sharp 1080p resolution to produce an 

astounding 120 frames per second.  This 4x bump up from the nomi-

nal 30fps frame rate allows slowing down the clip to ¼ speed with no 

perceptible flicker.  This can be done either in post-processing of the 

clip or prior to filming in the camera’s configuration menu.  It yields 

slow-motion video that is every bit as smooth as that of a profession-

al video camera costing hundreds of dollars more.    Here’s a sample 

of a flight recorded by the Maxi 4K at 1080p/120fps, slowed to 

30fps. 

 

The Maxi 4K also charges and interacts with a computer via a mod-

ern USB C port, finally dispensing with the obsolete Mini-USB cables 

that all previous models came outfitted with. 

The Mobius line of video action cameras is, with but one exception, 

the perfect ride-along accessory for most every rocket flight.  Your 

most valued moments in rocketry--whether a certification flight, a 

personal best altitude or velocity attained, or the long-anticipated 

maiden flight of that most ambitious rocket just completed—the 

memory can live on forever.  And it’ll be recorded in gorgeous high-

definition video, from the missile’s unique perspective, and eyeing 

every phase of a thrilling flight.  Not just the pad and paddock!       

Figure 4.  The infamous Mobius 2 camera was plagued with technical 
problems and soon discontinued. 

Figure 5.  The Mobius Mini (left) and Maxi (right) returned Mobius to 
respectability after the disastrous Mobius 2 was discontinued. 

Figure 6.  The latest (and best) Mobius video camera to date is the Maxi 
4K, sporting full UHD 4k resolution and nearly 2 hours of run time.  It 
shares nearly the same styling and form factor as the 2.7k Maxi, so look 
for the "Maxi 4K" designation on the top. 

Figure 7.  The author's Mach Schnell SLK 54 at altitude over JMRC's 
Horning 2 range near Manchester, Michigan, recorded in 1080p high-
definition video by a Mobius Maxi action camera. 

https://youtu.be/a7DhrxN_KC0?feature=shared
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Technical Specifications—Mobius 808 Keychain Camera (Latest 32S version) 

  

 Technical Specifications—Mobius 1S Action Cam  

 

 

 

 

 

 

 

Technical Specifications—Mobius Mini (latest v2 model)  

Technical Specifications—Mobius Maxi (2.7k Model)  

Sensor 

1/4” CMOS WXGA HD/ H.264/AVC1 DSP / Hynix 

512M DDR2 

Battery 

Rechargeable LIPO Battery (250mah), with Bat-

tery Charger Manage IC 

Battery Run Time 

Approximately 80 minutes record time on full 

charge 

Video Resolution 

1080p HD H.264/H.265 video codec, 1080p @ 

60fps/30fps, 720p @ 60fps/30fps .mp4 

Video Field of View FOV = 70° (approx) 

Photo Pixels 1920 x 1080, 1280 x 720 

Memory 

Micro SD card slot, supports up to 256GB micro 

SD / SDHC memory cards (FAT32), Class 4 or 

above recommended 

USB Connector Mini USB 

In-Camera Format-

ting Supported 

Firmware Upgrades Supported 

Size 50mm (L) x 32mm (W) x13mm (H) 

Weight Approx 17g 

Uses DVR, camera, webcam, removable USB drive. 

Angle of View 

A2 Lens--FOV 87° horizontal; C1 Lens--132° 

horizontal; 

Video H.264/AVC1 and H.265/HEVC .MOV 

  1440p 30/60fps 

  1080p 30/60fps 

  720p 120fps 

Audio AAC 

Photo 2560x1440 

  2304x1536 

  1920x1080 

  1280x720 

Time Lapse 

photo support-

ed JPEG 

Mode Switch-

es 

Video Mode 1, Video Mode 2, Photo Mode, (you 

can customize each mode to suit your applica-

tion) 

TV Out PAL/NTSC 

Interface Mini USB (USB2.0) 

Memory 

Supports Micro-SD memory card (not included). A 

Class 10 or above card is suggested. 256GB 

cards are supported 

LED Indicator 

Lights Recording LED toggle 

Internal Lipo 

Battery 820mah 

Power Input 

Standard USB DC5V, with over voltage protection 

(5.6V-25V) 

Dimensions Approx 61mm(L) 35mm(W) 18mm(H) 

Weight 45g 

Angle of View FOV 135° horizontal 

Video 

1920x1440 30fps, 1920x1080 60fps, 720P 

120fps, VGA 240fps. H.264 AVC High Profile, 

.MP4 

Audio AAC 

Photo 
2704x1524, 2048x1538, 1600x1200, 

1920x1080, 1280x960 

Time Lapse 

photo support-

ed 

JPEG 

Mode Switch-

es 

Video Mode 1, Video Mode 2, Photo Mode, (you 

can customize each mode to suit your applica-

tion) 

TV Out PAL/NTSC 

Interface Mini USB (USB2.0) 

Memory 
Supports Micro-SD memory card (not included). 

Suggest Class 10 U1 or above 

LED Indicator 

Lights 
Recording LED toggle 

Internal Lipo 

Battery 

300mAh. +/- 30 minutes (one source says 60) 

recording in 1080P 60fps 

Power Input 
Standard USB DC5V, with over voltage protection 

(5.6V-25V) 

Dimensions Approx 55mm(L) 29mm(W) 14mm(H) 

Weight 27g, including battery 

Angle of View FOV 130°/135° wide angle 

Video 

2.7K 30fps,1080P 60fps, 1080P 50fps, 1080P 

30fps, 720P 120fps, 720P 100fps, 720P 60fps, 

720P 30fps, H.264 AVC, Mov, MP4 

Photo (JPEG) 

2704*1524; 2048*1538; 1600*1200; 

1920*1080; 1280*960 

Time Lapse 

photo Supported 

Auto Record 

after connect-

ing to exter-

nal power 

supply Supported 

Loop Record-

ing Supported 

Motion detec-

tion Supported 

Mode switch-

es 

Video Mode 1, Video Mode 2, Photo Mode, you 

can customize each mode to suit your applica-

tion. 

TV out PAL/NTSC 

Interface Mini 10Pin USB(USB2.0) 

Memory 

Support Micro-SD memory card (not included in 

the package).  Suggest Class 10 or above. 128GB 

card supported. 

LED indicator 

light Red, Yellow, Blue, Green 

Internal lipo 

battery 

950mah. it can record about 100 minutes of 

1080p 60fps HD videos, about 140 minutes of 

2.7K 30fps HD video 

Power Input 

Standard USB DC5V, with over voltage protection 

(5.6V-25V) 

OSD Lan-

guage 

 English, German, French, Spanish, Italian, Rus-

sian 

Outer Dimen-

sions Approx 71mm(L)*35mm(W)*18mm(H) 

Net weight Approx 52 grams only, with battery included 
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Technical Specifications—Mobius Maxi 4K Continued From Page 5 
testing my wireless launch controller; Scott has made yet more 
modifications to make the thing smaller, easier to handle and 

amazingly easy to use. How far we’ve come from big 12v batter-
ies, huge launch platforms and what seemed to be miles of cables 
running everywhere.  

 
The problem with having all these thoughts and projects on the 

table is sorting things out enough to actually fly some of this stuff. 
I know I have enough to build for literally years in case there is a 
lockdown in the future. Maybe a little paranoid on my part but we 

really didn’t see the first one coming. Most likely I will have to do 
this in stages since there is so very much to do and think about I’ll 
go into “paralysis by analysis” mode pretty easily. I’m just not sure 

yet how to sort it all; either by careful planning or simply building 
something simply because I want to.  
 

Testing new things is an unbelievable amount of fun. I like talking 
to folks about new ideas. Scott and I have had more than a few 
late-night texting sessions just talking about what’s out there wait-

ing to happen. I’m hoping a few more people will get involved and 
start evaluating some things as well. There might be a little reluc-
tancy on some folks’ part but I’ll go out on a limb here and volun-

teer to be the Beta tester…aka Guinea Pig for some of this. I’ll do 
it first and if it works then others can jump in and join. After part of 
testing and proving is repetition. Test a design or concept then 

repeat it a bunch of times before throwing it out to the masses. It’s 
a fun journey, trust me. Not everything will work so there is some 
thought adjustment that has to happen. Walking on the edge 

sometimes means stepping over. 
 
Needless to say, 2024 and beyond is going to be fun no matter 

what. I believe I have a fairly simple plan; build what I can build 
and fly what I can fly when I have the opportunity. More to do than 
there is time to do it; not an unpleasant situation to be in at this 

point. Looking forward to yet another year of flying; what happens 
will simply….happen. I can’t wait. 

Angle of View Lens A: FOV 150° (Diagonal), wide angle, f/2.8 

Video Resolu-

tion 

4K 30fps /2.7K 30fps /2.7K 60fps /1440P 

30fps /1440P 60fps /1080 P30fps /1080P 

60fps /1080P 120fps /720P 120fps /720P 

240fps 

Video File 

Format 
MP4 / MOV 

Video Codec H.264 / AVC 

USB Interface Type C (USB2.0) 

TV out (Video) PAL / NTSC 

Memory Card 

•       MicroSD memory card (not 

included in standard package) 

•       Supports FAT32 and exFAT, 

working with larger cards, 512GB tested 

•       Note: 4K 30fps, 1080P 120fps 

and 720P 240fps requires U3 or above 

LED Indicator 

Light 

Red, Yellow, Blue, Green (can be turned off when 

needed) 

Buzzer 
Supported (beeper can be turned off when need-

ed) 

Microphone Supported (Audio can be muted when needed). 

Dimensions 
Approx. 72mm x 35mm x 18.5mm (Lens diame-

ter 20.5mm) 

Net Weight 
Approx. 50 grams only, with battery included or 

with capacitor included. 

Power Input 
Standard USB DC +5V (Recommended Charger 

2A or above) 

Internal Bat-

tery 
Rechargeable LiPo Battery (950mAh) 

Working cur-

rent 

•       Max 412mA@ DC 5V, Max 

490mA@DC 4.2V 

•       Fully charged battery can record 

up to 110 minutes of 4K 30fps videos and 155 

minutes of 1080p 60fps videos 

Photo Mode single, burst and time lapse modes; JPEG 

Long Exposure 

Photo 
Supported (1s; 2s; 5s; 8s; 30s, 1 minute) 

Motion Detec-

tion 
Supported 

Loop Record-

ing 
Supported 

Auto Record 
Supported, auto start when connecting to exter-

nal USB power supply 

G-Sensor 
Supported; Auto save and lock Event video files; 

auto flip video. 

Advanced IQ 

Settings 

Supported. Can set Exposure, AE metering, Con-

trast, Sharpness, AWB 

Video Image 

Stabilization 
Supported (EIS) 

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 $129 Concept X-treme $425 

Concept $365  Ground Pounder $470 

TARC Pad $365  Ground Pounder Heavy $525 

NAR Pad $425 +Shipping  

https://www.facebook.com/fziegler13/
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On Saturday, January 3rd, we held our Holiday and Business 
gathering at the Freedom Township hall in Manchester, Michigan. 
 
20+ members and family came together to enjoy great food and 
company, and to help both clubs move into yet another year of 
flying rockets. 

Starting the afternoon off was a most excellent buffet style dinner. 
The meal was a potluck style affair, with members bringing every-
thing from main courses to deserts. So much food was put out 
that it covered at least two whole tables and it was impossible to 
taste everything. I, myself, resorted to grazing most of the after-
noon in order to sample as much as I could, as I suspect most 
attendees did. Like the saying goes, “If you left hungry, it’s your 
own fault!” The BOD would like to extend our thanks to everyone 
that brought food, you helped make the day amazing. 

Once everyone was satiated by food, President Scott Miller called 
the business meeting to order. The details of the meeting are cov-
ered in the club news section in the newsletter and email that 
went to the forum. A big thank you to all the members that contrib-
uted input on the various agenda items. It’s a great thing to have 
members that so willingly contribute to the operation of the club. 
After Mr. Miller wrapped up the necessaries, we moved on to the 

fun part of the day. As we have done in past years, the fun part 
was broken up into three events. First, there was the white ele-
phant gift exchange. Those participating brought a gift wrapped 
item of $15 value and drew numbers to define the order of picking 
the presents by the participants. The rules are as such: the num-
ber 1 person got to choose any gift on the table, and opened it in 
front of everyone. Then the number 2 person had the option of 
picking one of the remaining presents, OR stealing the present 
the number 1 person opened. The third person then picks from 
the remaining gifts, OR steals one of the other’s gifts, and so on. 
Hilarity ensued as the game progressed, as a couple of the much 
coveted gifts got stolen several times.   
Next came the raffle, where one purchased tickets which were put 

in a bucket to be drawn one at a time. As each ticket was drawn, 
the person who’s name was on the ticket came up and got to pick 
one of a large number of donated items on the table. Prizes 
ranged from 3D printed bits to rocket kits. This has always been a 
great revenue generator for the club, and once again, it helped us 
put funds back into the treasury. Many thanks to all the donated 
items! 
 

Fred Zeigler 

Jim Fackert, Al de la Iglesia, Fred Zeigler, Mike Lewandowski, Mark Chrumka, and 
Scott Miller 
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Finally, we moved on to the auction. As with the raffle, all the 
items auctioned off were donated by members of the club. There 
were some very nice pieces up for grabs, including tools, rocket 
motors, some very nice kits and a launch pad and controller. Our 
very own MC Scott Miller played auctioneer and worked us 
through the items one at a time as the bidding at times got hot 

and heavy. In the end, all proceeds went to the treasury and the 
winners took home some very nice items. Dale Hodgson ultimate-
ly won the pad and controller, and graciously donated it to the 
club to be used when needed. Thank you Dale! And again, a big 
thank you to all that donated items. 
 
As the party wound down, everyone jumped in to help clean up 
and put things away. This was a very nice venue, perfect for our 
party. We all owe Buzz and Melanie a very big thank you for se-
curing the hall, setting it up and closing it down. It was a wonderful 
day, and we all appreciate the effort they put in. 
 
So, until next year, keep the pointy side up and the smoky side 
down! Looking forward to seeing everyone at the launches this 
season!!! 

Fred Zeigler 
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The Vietnam War was a period of quickly evolving weapons and 
countermeasures. It was the first conflict to successfully deploy 
surface-to-air missiles which lead to the development of weapons 
and tactics to diminish the effectiveness of the SA-2 Guideline 
supplied to North Vietnam by the Soviet Union. The US Navy and 
Air Force developed separate though similar tactics officially 
known as SEAD (Suppression of Enemy Defenses). Within the 
services this mission is commonly called Wild Weasel or Iron 
Hand.  
 
The early renditions of SEAD involved A-4 Skyhawks for the Navy 
and F-100 Super Sabres for the Air Force functioning in a Hunter 
Killer role. Operating in pairs, one aircraft would attempt to bait 
the air defenses into firing at it and the other would, hopefully, see 
the launch and attack the site. Upon hearing that he would be 
riding back seat to a fighter pilot, thinking he was invincible, while 
homing in on a SAM site to shoot it before it shoots him, Weasel 
EWO (electronic warfare officer) Jack Donovan uttered, “you’ve 
gotta be shitting me”, a phrase that became the unofficial logo of 
Weasel crews.   
 
Tactics and weapons advanced quickly as SA-2’s became more 
and more a problem. The AGM-45 Shrike, developed by the US 
Navy, was the first dedicated anti-radiation missile (ARM) to see 
service. It was a crude beam riding, passive homing missile with 
limited range and low hit percentage. It was also limited in what 
radar bands it could engage.  
 
If the target SA-2 crew shut down its radar while the Shrike was in 
flight, the missile would lose track and go ballistic. However, just 
getting the site to go silent was considered a tactical win. Eventu-
ally the North Vietnamese integrated air defense system (IADS) 
grew to a point where radars could serve decentralized missile 
batteries and merely throwing Shrikes 
about became less effective.  
 
By 1968 the US Navy and Air Force 
would deploy aircraft dedicated to the 
Wild Weasel role. These aircraft, the USN 
A-6B Intruder and USAF F-105F/G Thun-
derchief, would also wield a new anti-
radiation missile, the General Dynamics 
AGM-78 Standard ARM or STARM. 
 
The AGM-78 began development in 1966 
and was based on the RIM-66 Standard 
Missile 1 (SM-1) leading to a quick devel-
opment and introduction to service. 
Standard ARM was much larger in many 
ways than the Shrike. It was 13.5 inches 
in diameter, 179.75 inches in length and 
weighed over 1,300 pounds. It was also 
much faster at Mach 2.5, had a longer 
range of up to 75nm from 40,000 feet, 
and had a much larger warhead of 220 
pounds. The shaped charge was de-
signed to detonate 50 feet above the tar-
get in a shot gun pattern destroying an-
tennas and waveguides. In practice it was 
much more effective and usually took out 

the entire Fan Song radar van. 
 
Standard ARM had the capability of firing off-boresight. This ad-
vantage allowed the aircraft to fly perpendicular to the radar, 
notching the beam and reducing the SAM’s ability to track or lock 
the aircraft. The AGM-78 could also be fired in a 180 mode. If a 
SAM site waited until the Weasel flew over it to turn on its radar 
the Weasel crew could quickly fire the missile in Head mode. After 
launch the STARM would pop up over the firing aircraft and en-
gage the radar behind it. Perhaps the greatest enhancement over 
the Shrike was the STARM’s ability to track and hit a target even if 
it went silent. The STARM performed a pop-up maneuver shortly 
after launch and would track nearly vertical to the target radar. 
Once the guidance module recorded an accurate depression an-

gle on the radiation source, it would con-
tinue to that location even if it lost the 
source signal.  
 
Like the SM-1 the STARM had four con-
trol fins mounted to the rear and four dor-
sal fins. The Standard ARM used an 
Aerojet Mk 27 Mod 4 motor, a modified 
version of the Mk 27 dual thrust rocket 
motor already developed and qualified for 
the surface-launched Standard Missile 1. 
The most significant external feature of 
STARM were the six dielectric fuze anten-
nae mounted just aft of the radome.  
 
The first version, AGM-78A used an ana-
log missile control module and the seeker 
from the AGM-45 Shrike with a movable 
antenna, but this version saw limited use. 
It was quickly followed up with the AGM-
78B and two further versions, the C and 
D. In addition to switching from the analog 
to a digital missile control module, the 
AGM-78B had a much-improved seeker, 
increased reliability, and cost reduction 
modifications. The STARM was many 
times more expensive than the Shrike,    

A-6B Intruder with a pair of AGM-78’s and AGM-45’s - USN Photo 

Buzz Nau 

Wild Weasel “You’ve Gotta Be Shitting Me” patch 



T O T A L  I M P U L S E  V O L U M E  2 4 ,  N O .  1  

 

Page 13  

but also much more capable.  The subsequent versions provided 
more improvements to seeker range, band coverage, and re-
sistance to countermeasures. Approximately 700 rounds were 
delivered with production ending in 1978. 
 
In 1970 the Navy began replacing first generation Intruders with 
the A-6E and in 1979, the ultimate version, the A-6E TRAM 
(Target Recognition Attack Multisensor). The “Echo” and “Echo 
TRAM” inventory included twelve aircraft with the AWG-21 weap-
on system used for deploying Standard ARMs. These aircraft 
were typically swapped among squadrons to fulfill operational 
needs. The one exception was forward deployed VA-115 in Ja-
pan. The Eagles retained their STARM birds from 1974 until AGM
-78s were retired in 1986 due to cracks in the motor grains.  
 
No Standard ARMs were fired in anger by the US Navy after the 
Vietnam War. Though Intruders fought extensively in Operation 
Desert Storm, some A-6’s had the ability to deploy the STARM’s 
successor, the AGM-88 HARM anti-radiation missiles for SEAD 
missions. The final A-6 Intruder squadrons were retired from ser-
vice in 1997 and the Air Force had retired their STARM capable F
-4G Phantom IIs in 1996.  
 
Personal Recollections 
During my naval enlistment, I was assigned to the Eagles of VA-
115 from June 1981 to June 1984. We were forward deployed in 
Japan and spent much of my tour haze gray and underway (at 
sea). Shortly after I arrived, we took delivery of four new Grum-
man A-6E TRAM Intruders that were outfitted with the AWG-21 
weapons system. This system allowed those aircraft to target and 
engage ground-based radars with the General Dynamics AGM-78 
Standard ARM. VA-115 had been the dedicated Pacific Fleet 
“STARM” squadron for some time and the only squadron to field 
STARM shooters until they were transferred stateside to the 
Swordsmen of VA-145. After the STARM birds were delivered, my 
shop of aviation fire-control technicians (AQs) attended a short 
course on how the system worked and troubleshooting.  
 
The ordnance shop (AOs) attended a course on how to configure, 
load, and test the missile as well as the pylon LAU-77 launcher. 

We also had a couple of inert test rounds we called “Blue Tubes”. 
They looked nearly identical to live rounds except they were paint-
ed blue and white and only contained the receiver/guidance avi-
onics. They did not include the rocket motor or warhead. My shop 
loved the AWG-21. It was a fun system to use and easy to main-
tain and troubleshoot. The ordies on the other hand did not care 
much for the Standard ARM. The AGM-78 was one of the largest 
weapons we carried and was a pain to configure and load.  
 
During my tour we fired three live AGM-78 STARMS in what is 
called a MISSILE-EX (missile exercise). All three were successful 
as by this time the STARM was a reliable missile. The first one 
was especially memorable.  
 
We were in port at Subic Bay Naval Base in the Philippines. I was 
assigned to a work party to paint the MISSILE-EX target barge 
over at the Cubi Point airfield where we were operating while in 
port. The emphasis is always on “work” as there is very little 
“party” involved. Barge was also a generous name for the target. 

VA-115 A-6E TRAM Intruder with an inert training AGM-78 “Blue Tube” taking off from NAF Atsugi Japan - USN Photo 

Eagle 511 with a STARM on Station 2 - Monte Bringle photo 
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It was more like a hillbilly pontoon boat constructed of welded 
together 55gallon drums and metal grating. There were two pon-
toons welded under a steel mesh deck. Standing up along the 
centerline was another section of mesh about 8 feet tall. Mounted 
on top was a radar emitter that the STARM would lock on and 
home to. We didn’t need the barge painted white, but the A-7 Cor-
sair II squadrons were going to attack the target using their FLIR 
targeting pods to guide Walleye gliding bombs after the STARM 
shoot and they wanted a nice contrast to the sea to search for. It 
would also aid in locking on to it.  
 
The day of the MISSILE-EX came and we launched two STARM 
birds, each loaded with an AGM-78 war round. One aircraft was 
the primary and the other was the backup. Both were also loaded 
with LGBs (laser-guided bombs) to drop at the Crow Valley bomb 
range afterwards. We met the crews on the flight line when they 
returned and one was missing the STARM, so we knew they had 
a successful launch. When we asked how it went the crew began 
laughing. The STARM worked flawlessly and nailed the barge, but 
instead of just poking holes in it and destroying the emitter it laid 
waste to the entire target. The crew said once the smoke cleared 
that there was only one pontoon barely floating and they drilled 
that with an LGB. The A-7 pilots were not amused.  
 
During this period our squadron requested that the Navy’s bureau 
of ordnance, allow us to test the Standard ARM against a high-
altitude drone. We thought it would be an effect weapon against  
the Soviet Tu-95 Bear maritime surveillance aircraft. This is simi-
lar to the Air Force AIM-97 Seekbat project. The Seekbat would 
have been carried by F-4 Phantom II and F-15 Eagle interceptors 

to counter the Soviet Mig-25 Foxbat, hence the name. The AIM-
97 was based on the AGM-78 and though it was test fired from 
the F-106 Delta Dart, it never went into production. We were also 
denied our request to fire a STARM against a drone. I don’t think 
BuOrd liked squadrons to do any thinking.  
 
AGM-78 Standard ARMs in Model Rocketry 
There have been two kits released of the Standard ARM. Model 
Rectifier Corporation (MRC) released a 1.75” diameter kit featur-
ing accurate plastic control fins, balsa dorsal fins, three swappa-
ble motor mounts and an ejection baffle. This kit was somewhat 
accurate apart from the fictional decals. The MRC Standard ARM 
was available for a short period in the early 1990s. The Launch 
Pad released a 2.6” diameter STARM in 1994. It used a thin-
walled body tube to keep weight down and allow it to launch on 
D12 motors.  With considerable effort it could produce a nominally 
accurate scale model. Both kits are long out of production. 
 
References: 
Standard ARM AGM-78 General Arrangement Drawing, NAVAIR 
00-120A-1 Change 15, BUWEPS DWG NO 1570001, July 1969 
Porter, Melvin F., Project Checo Southeast Asia Report, HQ PA-
CAF, San Francisco, CA, 10 September 1970 
Thornborough, Anthony M. and Mormillo, Frank B., Iron Hand, 
Haynes Publishing Sparkford, 2002 
Edward L. Korb, Editor, The World's Missile Systems, Eighth Edi-
tion, Pomona: General Dynamics, 1988 
US Navy, General Dynamics, and Grumman Aerospace photos 
General Dynamics Marketing Material 
Unlabeled US Navy training materials 

VA-115 A-6E TRAM Intruder with a live AGM-78 STARM during a 1982 MISSILE-EX - USN Photo  
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Eagle shipmate Tony “TC” Cartland prior to a MISSILE-EX launch 

China Lake A-6B Intruder with an AGM-78 Standard ARM - USN Photo 

VA-115 patch displaying our wares for a contentious deployment  
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Grumman A-6B Intruder with two AGM-78 Blue Tubes - Grumman photo 

Ordies from VA-145 Swordmen load an AGM-78 - USN photo 
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VA-115 A-6B Intruder traps aboard the USS Midway with a STARM Blue Tube - USN photo 

A-6B Intruder with four AGM-78 Standard ARMs - Ben Moody photo 
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Are you looking for something a little different in sport rocketry? 
You might find that competition rocketry can offer many different 
challenges. There are many different types of competition in mod-
el rocketry that you can get involved with. Some that you may or 
may not have heard of include; 

• American Rocketry Challenge (ARC) 

• NASA Student Launch Challenge 

• Spaceport America Cup 

• Reach for the Stars 

• Friends of Amateur Rocketry (FAR) 

• Fédération Aéronautique Internationale (FAI) 

• National Rocketry Competition (NRC) 
 
Most of the challenges are for middle school through college stu-
dents and are usually larger, project based competitions.  If you 
are interested then please check it out and get involved. 
 
For this column, I will try to focus on the last two listed since they 
are routinely flown at our club launches. 
 
In NRC and FAI the simplest contest event is streamer dura-
tion.  Although they are technically the simplest, they are definitely 
not easy to win.  In streamer duration, the goal is to fly a rocket 
that attains the longest duration while only using a streamer for 
recovery.  Since a streamer does not provide much lift to slow 
down recovery, maximizing altitude and minimizing weight of the 
model is important to get the longest duration possible. 
 
Models 
FAI - Your rocket must be at least 500mm long and 40mm in di-
ameter for half its length.  Given these large dimensions, getting 
better altitude is difficult, so your model must be the smallest size 
possible and made of very light materials to maximize duration.  I 
fly vellum and parchment paper models that have a mass of about 
6 grams. You can buy FAI model airframes from Galactic Manu-
facturing and Apogee Components as well. 

NRC - Your rocket can be any diameter or length that you 
want.  This allows minimum diameter models that are usually 
quite short to minimize weight. I use models that are just large 
enough in diameter to hold the motor and just long enough to hold 
a foam plug, wadding, streamer, shock cord and nose cone shoul-
der. For smaller motor class events, I roll my own tubes from vel-
lum, but for B motors or larger I simply use standard BT-20 tubing.  

For FAI fins, I use 1/32” thick balsa that has been hardened, 
sealed and sanded.  I feel the thinner fins help to gain more alti-
tude and minimize weight, but do risk some damage.  I have 
found that the only damage is from storage and handling, I have 
yet to break a fin from flying these light models. Only use 3 fins to 
minimize drag and weight. 
 
For NRC fins, I change the fin thickness depending on the motor 
used.  For A or less motors, I use 1/32 inch thick balsa.  For B or 
C motors, I use 1/16” thick balsa. 
 
Nose cones - I make my own FAI nose cones from vacuum 
formed sheet styrene plastic.  You can also buy them from Apo-
gee Components (www.apogeerockets.com) but they are 
pricey.  I have been known to sell my cones as well, just let me 
know.  For NAR, I prefer balsa cones, but I also use vacuum 
formed cones.   
 
Shock Cord - I use very thin Kevlar cord on all my competition 
models.  For streamer models, I attach the cord externally to the 
root of one of the fins and then use a small piece of thin mylar 
tape at the balance point to help increase drag during recovery. 
 
Recovery Device 
A streamer is a single, flat, rectangular piece of material that is 
attached to your rocket at the narrow end. 

FAI - Your streamer must have a length to width ratio of at least 
10:1.  It may be folded or pleated but it must completely unfurl 
during flight.  You choose the size, but remember that you don't 
want it to be too big or too small.  I use 1 mil (0.001”) thick alumi-
nized mylar that is 5” X 50”.  1 mil mylar is getting hard to find as 
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Al de la Iglesia 

Continued on Page 27 

https://rocketcontest.org/
https://www.nasa.gov/learning-resources/nasa-student-launch/
https://spaceportamericacup.com/
https://therocketman.net/
https://friendsofamateurrocketry.org/
https://www.fai.org/page/s-space-models
https://www.nar.org/contest-flying/
https://galacticmanufacturing.com/
https://galacticmanufacturing.com/
http://www.apogeerockets.com
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P78-1, more commonly known as Solwind, an Orbiting Solar Ob-
servatory satellite built primarily by Ball Aerospace, was launched 
on 24 February 1979 by an Atlas F from Vandenburg Air Force 
Base.  Solwind’s main purpose was Earth and Sun observation 
using a wide array of instruments. Included onboard was a gam-
ma-ray spectrometer, a white light spectrograph, an extreme ultra-
violet spectrometer, a high latitude particle spectrometer, an aero-
sol monitor, and an X-ray monitor. The X-ray monitor was a col-
laboration between the Naval Research Laboratory (NRL) and 
Los Alamos National Laboratory.  

 

Solwind contributed to the study of X-ray source variability, pulse 
timing of neutron stars, discovery and study of new X-ray sources, 
observation of X-ray and gamma ray bursts, and shared coverage 
between other observation satellites.  

 

P78-1 was also the first satellite in space to discover a comet and 
found 9 sungrazing comets during it’s mission. A sungrazing com-
et is one that passes extremely close to the sun during perihelion. 

Small sungrazing comets are often evaporated though larger ones 
can survive several trips.  

 

In 1985 Solwind’s batteries began degrading causing frequent 
outages. It was becoming too difficult and resource intensive to 
maintain using it for data gathering which led to it’s selection for 
testing the ASM-135 ASAT anti-satellite missile.  

 

Previous anti-satellite interceptors were direct ascent missiles like 
the Nike Zeus and Thor. The LTV Aerospace ASM-135 was de-
signed to be launched by a USAF F-15 Eagle from a zoom climb 
to 38,000 feet. Instead of a nuclear warhead like previous anti-
satellite missiles, the ASAT was a kinetic energy kill round using 
an infrared seeker for guidance.  

 

On 13 September 1985, an F-15A intercepted Solwind approxi-
mately 200 miles west of Vandenburg Air Force Base. The missile 
was fired at 38,100 feet from a zoom climb angle of 65 degrees. 
The 30 pound Miniature Homing Vehicle (MHV) collided with Sol-
wind at a closing velocity of 15,000mph.  

 

NASA and the scientific community disapproved of the test for 
fear of causing debris that would interfere with the planned Inter-
national Space Station. All tracked debris had de-orbited by May, 
2004.  
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JMRCtv 

The JMRCtv YouTube channel has been a huge success. We got permis-
sion from Tom Kurecka and Art Upton to upload videos they took of club 
launches and we have almost 50,000 views as of this writing. We have 
also received videos from Dave Glover, Roger Sadowsky, and Scott Mil-
ler. You can access it HERE. Don’t forget to Like the videos you watch 
and Subscribe to the channel so you know when there is new content 
loaded. If you have videos you would like to share, contact Buzz at uss-
midway@gmail.com.  

 
Holiday Party & Annual Meeting 
The annual club Holiday Party and Meeting was a huge success. It was 
good to start holding this event again. It’s always a lot of fun with excellent 
food and it is a big fundraiser for the general fund. Detailed minutes of the 
meeting were sent to club members via the groups.io forum. Below is a 
brief list of the agenda. 

• All current officers and board members were re-elected 

• Board members are working with MIS to schedule a meeting and 
discuss our possible return to Graves Campground 

• Club Field Trip to the US Air Force Museum. Information was sent to 
members. Click the Sign-up sheet to join. 

• Virtual Meetings & Workshops. Al de la Iglesia and Steve Kristal are 
working on this. Details to come to the forum.  

• New Field Search. Unless we are successful in returning to MIS, we 
may not have a suitable field in 2026 due to crop rotation. We ask 
everyone to let the BOD know if you are aware of a possible flying 
field.  

• Instructional Video for New and Prospective Members / New Member 
Packet. These are in-work. Look for a request for input on the forum 
soon.  

• Fundraising Ideas. Roger Sadowsky and Steve Kristal will try to get 
us involved at Henry Fords Aviation Day for a build it, fly it event.  

• Maintenance Day. A date and time will be announced soon to the 
forum. This will be at Buzz’s house since the trailer is stored there 
now.  

• Rocket Recovery Services. Any member in need of recovery assis-
tance at launches should reach out to any of the board members at 
the launch to arrange help.  

• Investigate Lifetime Memberships. This is currently being researched 
by several of the BOD members. 

• Crapshoot IX - 2024. Scott Miller is working with MMAR to set a date 
this Spring.  

 
 

Submit Launch Photos Email 
Do you have photos or a writeup from any of our launches that you would 
like to submit for the newsletter? We have an email address for you! Use 
the email address pics@jmrconline.org and send in your material. Make 
sure to include the date of the launch, flyer’s name, model name, and 
motor used.  

 
Launch Field Update 
Our launch field options remain the same for 2024. Crops will be identical 
at Horning 1 and 2, but Horning 1 will be improved somewhat.. The adja-

cent fields to the west and north will turn to alfalfa opening up a lot more 
recovery room. Crops may change at Horning 1 in 2025 or 26. If another 
launch site has not been identified by then we will need to move to a third 
Horning field. The Hornings own several other large fields so other oppor-
tunities should be available at that time.  If you see any of the Hornings at 
a future launch be sure to thank them for their generosity and support over 
the years.  

 

Free Alpha III Kit for Kids 
Al de la Iglesia’s continues his offer for a free rocket kit (Estes Alpha III) to 
any new flier who is 18 years old or younger, but he is down to only a few 
left. The flier (or parent/guardian) must be a club member or join at the 
launch. Limit one free rocket kit per youth. 
Please send an email to Al at aiglesia@gmail.com to let him know that 
you are interested and how many youth are attending so that he can bring 
enough rocket kits. 

 
Fun Contest Lineup for 2024 
Precision Altitude -  We only had a 
couple of flights for this event over 
2023. The two participant agreed to let 
us continue the event through 2024 with 
the hope that more members will participate.  
The target for precision altitude contest is 1,898 feet. The goal is to fly the 
closest to the target altitude without going over. The contest will run all 
season long until our last launch in 2024. The entry fee will be $5 per 
attempt and you can try as often as you like. The winner will receive 50% 
of the pot, second place will earn 25%, and the remaining 25% will go the 
to the club general fund. Work on your simulations over the winter and 
take your shot next year! 
 

Iron-man III - launch date 2024 
We originally scheduled this event for the September 
launch, but for unforeseen reasons we’re postponing it 
for now. A new date will be announced to the club 
email list.  
Just like the past Ironman contests. Build a single 
model to be flown in three events. Cost will be $10 
which will get you motors needed to fly the events. 
The motors for Iron-man III will be 18mm 1/2A6-0’s 
and 1/2A6-4’s. The models need to accommodate 
18mm motors and be two-stage. Prizes will be award-
ed to the top three overall performers 
Events 
· Double Spot Landing (booster and sustainer!) 
· Streamer Duration  
· Altitude (with an altimeter) 

https://www.youtube.com/@JMRCtv
https://docs.google.com/spreadsheets/d/19skIW752xHPVNeMtWbfKeLjj3kR-Z7jMnEMb-_oCeSY/edit#gid=0
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F606156431099437069%2F&psig=AOvVaw0hp-3hYLUQrZl3soST8r2I&ust=1682800624864000&source=images&cd=vfe&ved=0CBAQjRxqFwoTCOj50P22zf4CFQAAAAAdAAAAABAX
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It has been nearly six months since the last recap of current 
launches and a lot has happened! As of this writing, SpaceX 
launched 37 Starlink missions alone plus an additional 15 mis-
sions including Starship Integrated Test Flight 2.  

 

SpaceX wasn’t alone in major news. United Launch Alliance test-
ed their new Vulcan launch vehicle successfully, Blue Origin re-
turned New Shepard to flight status with an unmanned test flight 
since the aborted flight in September 2022. Rocket Lab and Fire-
fly had mixed successes.  

 

 

 

Of the 37 recent Starlink launches, 25 were from Cape Canaveral 
and 12 were from Vandenburg AFB. Together a total of 823 v2 
Starlink communications satellites were inserted to groups 6 and 
7. There are now approximately 5,500 Starlinks in orbit.  

 

The second mission for the Space Development Agency, 
Transport and Tracking Tranche 0 launched on 2 September 
2023 aboard a Falcon 9 from Vandenburg SFB. SDA is providing 
a tracking and control system for beyond line of sight targeting 
and advanced missile tracking. This was the second of three mis-
sions to provide a minimum viable product for the US Space 
Force program called Proliferated Warfighter Space Architecture 
Tranche 0. This was the 13th flight for booster B1063 which land-
ed back at the Cape on Landing Zone 4.  

The Psyche spacecraft was launched on 13 October 2023 by a 
Falcon Heavy from Kennedy Space Center to investigate the met-
al-rich Psyche asteroid. The asteroid, whose orbit is between 
Mars and Jupiter, is suspected of being the nickel-iron core of an 
early planet. This mission will also test NASA’s Deep Space Opti-
cal Communications system (DCOS) which uses a near-infrared 
laser for high-bandwidth optical communications. The flight used 
boosters B1064 (4th flight), B1065 (5th flight), and B1079 (1st 
flight). B1064 and B1065 landed back at the Cape on Landing 
Zones 1 & 2. B1079 landed in the Atlantic Ocean and was ex-
pended.  

A Commercial Resupply mission, CRS-2 SpX-29 was flown on 9 
November 2023 from Launch Complex 39A at Kennedy Space 
Center to the International Space Station (ISS). The 6,500 pound 
payload included crew supplies, hardware, spacewalk equipment, 
and research experiments. This was the second flight for booster 
B1081 which landed back at the Cape on Landing Zone 1. 

The 9th dedicated smallsat rideshare program mission, Trans-
porter 9, lifted off on 11 November 2023 from Vandenburg SFB. 
The payload consisted of 90 separate smallsat deployments. This 
was the 12th flight for booster B1071 which landed back at Van-
denburg’s Landing Zone 4.  
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O3b mPOWER 5&6 satellites were launched on 12 November 
2023 as part of Boeing Aerospace’s  high-speed, terabyte per 
second constellation in medium earth orbit. The Falcon 9 lifted off 
from Cape Canaveral Space Force Station and was booster 
B1076’s ninth flight. It landed successfully on the droneship A 
Shortfall of Gravitas.  

Approximately 7 months after the first Starship Integrated Flight 
Test, IFT-2 lifted off from Star Base in Boca Chica making signifi-
cant progress over the first test flight. All 33 Raptor engines start-
ed and burned for the entire boost duration. This was the first hot 
staging test for Starship which was successful. The Super Heavy 
Booster executed a flip maneuverer after staging, but exploded 
shortly afterwards likely due to fuel sloshing and rupturing the 
tanks. All 6 second-stage Raptors ignited successfully and lifted 
Starship to an altitude of 150 km when flight was terminated. Fi-
nally, the upgraded launch pad and water cooled deflection plate 
performed extremely well which will lead to short turn around 
times for testing and future launches. Integrated Flight Test 3 
should occur by mid-March.  

425 Project was a mission sponsored by the Korean Agency for  
Defense Development (ADD) and Aerospace Research Institute 
(KARI). The mission’s Falcon 9 lifted off on 29 November 2023 
from Vandenburg Space Force Base. It was the first of five 
launches for South Korea which included an electro-optical infra-
red telescope to monitor key military bases in North Korea. The 
flight also included Ireland’s first satellite, EIRSAT-1. It was the 
17th flight for booster B1061 which landed back at Vandenburg’s 
Landing Zone 4.  

On 24 December 2023 a Falcon 9 lifted the SARah 2&3 mission 
to a 500km circular low earth orbit from Vandenburg Space Force 
Base. The synthetic aperture radar reconnaissance satellites be-
long to Bundeswhr, the armed forces of the Federal Republic of 
Germany. It was booster B1075’s 8th flight which landed back at 
Vandenburg’s Landing Zone 4.  

For the first time, SpaceX launched the X-37B space plane using 
a Falcon Heavy launch vehicle on 28 December 2023. The Falcon 
Heavy lifted off  from LC-39A at Kennedy Space Center. United 
Space Force Mission USSF-52 was the seventh flight of an X-37B 
and fourth for Vehicle 2. Much of the X-37B mission is classified 
and is expected to last two to three years. In addition to the X-37B 
the Falcon Heavy also deployed the small sat FalconSat-8 devel-
oped by the United States Air Force Academy. This was the fifth 
flight for side boosters B-1064 and B-1065. This was the first only 
flight for core booster B-1084 which was expended. The side 
boosters landed successfully at Kennedy Space Center Landing 
Zones 1 and 2.  
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Ovzon-3, a Swedish communications satellite, was launched on 3 
January 2024 from SLC-40, Cape Canaveral using a Falcon 9. 
The geostationary satellite will provide mobile broadband commu-
nications. It was the tenth flight for the booster which landed back 
at the Cape on Landing Zone1. 

Axiom Space Mission 3, the third private mission to the Interna-
tional Space Station (ISS) launched from LC-39A, Kennedy 
Space Center, on 18 January 2024. The Ax-3 crew of four com-
prised of Commander Michael López-Alegría (Spanish-American), 
Pilot Walter Villadei (Italy), Mission Specialist Alper Gezeravcı 
(Turkey), and Mission Specialist Marcus Wandt (Sweden). This 
was the sixth trip to the International Space Station for Command-
er López-Alegría. He was a member of three Space Shuttle 
crews, once on a Soyuz, and most recently the Axiom 1 mission.  
Pilot Villadei flew a sub-orbital flight on Galactic 01 from Virgin 
Galactic. Ax-3 flew aboard the Crew Dragon capsule C212 Free-
dom, its second flight to the ISS. The Ax-3 crew spent 18 days of 
the nearly 22 spent in space performing experiments. The capsule 
Freedom splashed down on 9 February in the Atlantic Ocean. It 
was the fifth flight for booster B1080 which returned to Landing 
Zone 1 at Cape Canaveral Space Force Base.  

Mission NG20 delivered the Northrup Grumman Cygnus space-
craft, SS Patty Hilliard Robertson, to the ISS for a Commercial 
Resupply Services (CRS) mission. The payload launched on 30 
January 2024 aboard a Falcon 9. The freighter successfully 
docked with the ISS. This was booster B1077’s tenth flight which 
landed back at the Cape on Landing Zone 1.  

PACE (Plankton, Aerosol, Cloud, ocean Ecosystem) is a NASA  
Earth observation satellite. It launched to a sun-synchronous orbit 
aboard a Falcon 9 on 8 February 2024 from SLC-40, Cape Ca-
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naveral. It’s 3 to 10 year mission will study climate and ocean 
ecosystems.  See the PACE website for more details.  

 

Typically USSF (US Space Force) missions are hush-hush with 
nary a detail, but there was some information released for the 
USSF-124 mission flown on 14 February 2024 from SLC-40, 
Cape Canaveral Space Force Station atop a Falcon 9. The mis-
sion contained payloads from the US Missile Defense Agency 
(MDA) and Space Development Agency (SDA). Included in the 
manifest were two prototypes for hypersonic and ballistic missile 
tracking. Booster B-1078 flew for the seventh time and landed 
back at the Cape on Landing Zone 2.  

The Intuitive Machines 1 (IM-1) mission launched on 15 February 
2024 from LC-39A, Kennedy Space Center which included the  
Nova-C Lunar Lander. Nova-C, scheduled to land in late Febru-
ary, will be the first US lunar landing attempt since Apollo. Prior to 
landing, Nova-C will jettison the EagleCam CubeSat to video cap-
ture the landing. This was booster B1060’s eighteenth flight. It 
returned for a successful landing on LZ-1 

 

 

 

 

The final launch for the NROL (National Reconnaissance Office) 
on an Atlas V occurred on 10 September 2023. NROL-107 aka, 
Silent Barker, lifted off from SLC-41, Cape Canaveral Space 
Force Base on an Atlas V 551 which includes five solid rocket 
boosters. There is no published details on the payload, but it is 
suspected to include detection and tracking systems.  

Amazon’s Project Kuiper telecom satellite constellation launched 
its first two prototype satellites on 6 October 2023 aboard an Atlas 
V 501 from SLC-41, Cape Canaveral. Eventually the constellation 
will consist of over 3,000 satellites, but will become operational 
when 578 are in orbit.  

After much waiting and delays, United Launch Alliance’s future 
launch vehicle, Vulcan lifted off on 8 January 2024 from SLC-41, 
Cape Canaveral Space Force Station. The Vulcan Centaur config-
uration made a perfect first flight though the same could not be 
said for the Peregrine lander payload. The Peregrine, built by As-
trobotic was expected to make a lunar landing attempt, but suf-
fered a propellant leak that made the attempt impossible. Astro-
botic already has another lander, Griffin, in work which will include 
a small rover called Cuberover.  
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Firefly performed a demonstration of their responsive launch abil-
ity on 14 September 2034 with launch of their Alpha vehicle for 
the United States Space Force. The mission, Victus Nox, oc-
curred at Vandenburg Space Force Base within 27 hours of a 
formal notice to launch. The rocket and payload were loaded on 
the pad within 24 hours and then waited approximately 3 hours to 
reach the launch point. The flight was a complete success meet-
ing the time requirements and placing a classified satellite in low 
earth orbit. Victus Nox also tested the second stage relight for 
targeted re-entry capability.  

 

Fly the Lightning was a dedicated mission for Lockheed Martin to 
place the Tantrum satellite in low earth orbit. While launch and 
staging were nominal, the second stage did not initiate a second 
burn leaving the payload in a decaying low earth orbit.  The Alpha 
launch vehicle lifted off from Vandenburg Space Force Base on 
22 December 2023. Tantrum, a wideband Electronically Steerable 
Antenna (ESA) demonstration satellite, may remain in orbit long 
enough for Lockheed Martin to complete it’s testing thereby result-
ing in a successful mission.  

 

 

 

Rocket Lab’s We Will Not Desert You mission failed shortly after 
stage separation and second stage ignition. The Electron launch 
vehicle lifted off on 19 September 2023 from Launch Complex-1B 
on the Māhia Peninsula of New Zealand. The payload, a single 
Synthetic Aperture Radar (SAR) earth observation satellite was 
lost due to the second stage failure. Shortly after ignition the high 
voltage power supply dropped sharply and all power to the sec-
ond stage was lost. Rocket Lab published a report explaining the 
anomaly.  
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Rocket Lab had much better luck with the subsequent mission, 
The Moon God Awakens. The Electron vehicle lifted off again 
from Rocket Lab’s Launch Complex-1B on the Māhia Peninsula of 
New Zealand on 15 December 2023. The payload comprised of 
another SAR observation satellite, but this time for the Institute for 
Q-shu Pioneers of Space, Inc.  

Rocket Lab’s first Electron launch of 2024 lifted off from Launch 
Complex-1B on the Māhia Peninsula of New Zealand on 31 Janu-
ary. The Four of a Kind mission successfully deployed four SSA 
(Space Situational Awareness) satellites for Spire Global. The 
L.E.M.U.R. satellites will detect and track space objects for navi-
gation and collision avoidance.  
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Competition Corner Continued from page 19 

the horticulture industry has switched to 2 mil since it doesn't tear 
as easily.  Other materials work, so long as they can hold creases 
well and don't tear easily in flight. 
 
NAR - I use 1 mil mylar, but change the size depending on the 
motor event class.  For ¼ A and ½ A motors I use 4” x 40”.  For A 
motors I use 5” x 50” and for B streamer (this year's event) I am 
testing 6” x 60”. 
 
I have typically used the scorpion fold method, but am currently 
trying Jay Marsh’s quadra fold this year.  I also recently watched a 
Ukrainian video of how many Europeans fold their streamers and 
will be experimenting with that method soon. 
 
Motors 
FAI - Since we fly in the US, you have to use ½ A Estes motors.  
At a cup event or the US team flyoffs the motors are provided.  I 
use Estes ½ A3 - 4T motors for qualification flights. 
 
NRC - This year's event is B streamer duration, so I use an Estes 
B6-6, although I may try the Quest B6-6W. 
 
GSE (Ground Support Equipment) 
I fly almost all of my competition models from a tower.  This elimi-
nates the need for a launch lug thus reducing drag and weight.  
 
For streamer events the use of a piston launcher is very helpful 
due to the increase in altitude (up to 30% higher).  This subject 
will be covered in a separate article. 
 
Flying 
In FAI flying, you have to fly 3 flights in order to achieve the larg-
est total time, so practice getting 3 good flights in a row with noth-
ing going wrong.  It is harder than you think!   Since it is streamer 

recovery, you will most likely get it back.  It is quite hard to thermal 
away an FAI streamer model on a ½ A. 
 
In NRC, you have to make 2 good flights for a total time.  It may 
be possible to thermal away this model, but that motor case is 
heavy. 
 
Good Luck! 
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Estes SARK Upscale 
This upscale is based on the Estes Sark kit that was produced from 1981 to 1982, a rela-
tively short run for a kit. The original BT-5 kit is small and disappears on most mini-
motors. I came into possession of a case of LOC 54mm tubes serval years ago which led 
to several upscale ideas. I built an upscale Star Blazer first and then took on the Sark.  

 

Total body tube length is 43”, so you can have it separate at the tube joint or make an 
avbay for dual deployment. I glued the tubes together and use a Jolly Logic Chute Re-
lease for dual deployment.  

 

Construction is straight forward. The lower fins are mounted flush with the base of the 
54mm tube and the upper fins are 6” from the base. Glue the centering rings to the 
29mm motor mount tube so they add support for the through-the-wall fin tabs. There will 
be room at the lower end to use an Estes 29mm motor retainer.  

 

It has flown several times on the CTI G88-6 Smokey Sam. It sims to just over 800 feet 
and flies straight and true.  

 

If you print out the newsletter for the fin templates and 
decals make sure you select “Actual Size” for the docu-
ment or the printout may be scaled down. I included the 
NASA meatball since I liked the look on the fins. The 
original kit had a splatter pattern for the upper body 
tube decal. I painted mine solid, but you can attempt 
the splatter pattern for a more accurate appearance.  

1 – LOC 2.14 (54mm) Nose Cone 

1 – LOC 2.14 (54mm) Body Tube (34”) 

1 – LOC 2.14 (54mm) Body Tube (9”) 

1 – LOC 2.14 Tube Coupler  

4 – LOC 2.14-1.14 Centering Rings 

1 – LOC 1.14 Motor Tube (17”) 

6 – Fins from 1/8” plywood 

1 – 34 to 36” Parachute 

2 – Rail Buttons 

1 – Recovery Harness  

PARTS LIST 

Buzz Nau 
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Fin Templates - Actual Size (3 each 1/8” plywood) 
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March 1, 2024 
Falcon 9 - Crew 8 
Launch Site: LC-39A, KSC, FL 
A SpaceX Falcon 9 rocket will launch a 
Crew Dragon spacecraft on the program’s 
13th flight with astronauts. The Falcon 9’s 
first stage booster will return to land at 
Landing Zone 1 at Cape Canaveral Space 
Force Station. NASA astronauts Matthew 
Dominick, Michael Barratt, and Jeanette 
Epps along with Roscosmos cosmonaut 
Alexander Grebenkin will launch on a Crew 
Dragon spacecraft to begin a six-month 
expedition on the International Space Sta-
tion. The Crew Dragon will return to a 
splashdown at sea off the coast of Florida.  
 
March 21, 2024 
Soyuz - Soyuz MS-25 
Launch Site: Baikonur Cosmodrome 
A Russian government Soyuz rocket will 
the crewed Soyuz MS-25 spacecraft to the 
International Space Station. The mission 
will carry Russian commander Oleg Novit-
sky, Belarusian flight engineer Marina Va-
silevskaya, and NASA astronaut Tracy 
Dyson into orbit for a long-duration flight on 
the space station. The rocket will fly in the 
Soyuz-2.1a configuration. The Soyuz will 
dock at the Prichal module about three 
hours after liftoff. On its return trip, it will 
bring back Russian cosmonauts Oleg Ko-
nonenko and Nikolai Chub. 
 
March 2024 TBD 
Atlas 5 - USSF 51 
Launch Site: SLC-41, CCSFS, FL A Unit-
ed Launch Alliance Atlas 5 rocket, desig-
nated AV-101, will launch the USSF 51 
mission for the U.S. Space Force. This 
mission will launch an undisclosed payload 
for the military. 
 
April 2024 
Atlas 5 - CST-100 Starliner Crew Flight 
Test 
Launch Site: SLC-41, CCSFS, FL 
A United Launch Alliance Atlas 5 rocket, 
designated AV-085, will launch Boeing’s 
CST-100 Starliner spacecraft on its first 
mission with astronauts, known as the 
Crew Test Flight, to the International Space 
Station. The capsule will dock with the 
space station, and then return to Earth to 
land in the Western United States. NASA 
astronauts Butch Wilmore and Suni Wil-
liams will fly on the mission. The rocket will 
fly in a vehicle configuration with two solid 
rocket boosters and a dual-engine Centaur 
upper stage.  

 
April 2024 
Vulcan Centaur - Dream Chaser 1 
Launch Site: SLC-41, CCSFS, FL 
A United Launch Alliance Vulcan Centaur 
rocket will launch on its second demonstra-
tion flight with Sierra Space’s Dream Chas-
er cargo vehicle for the International Space 
Station. The Dream Chaser is a lifting body 
resupply spacecraft that will launch on top 
of a rocket and land on a runway. This will 
be the Dream Chaser’s first flight to space. 
The Vulcan Centaur rocket will fly in the 
VC4L configuration with four GEM-63XL 
solid rocket boosters, a long-length payload 
fairing, and two RL10 engines on the Cen-
taur upper stage.  
 
April 30, 2024 
Falcon Heavy - GOES U 
Launch Site: LC-39A, KSC, FL 
A SpaceX Falcon Heavy will launch the 
fourth and final satellite of the next-
generation series of geostationary weather 
satellites for NASA and NOAA. GOES-U 
will orbit 22,300 miles above the equator to 
monitor weather conditions across the Unit-
ed States. The satellite will be renamed 
GOES-19 once it reaches its operational 
orbit. 
 
June 2024 
Falcon 9 - Türksat 6A 
Launch site: SLC-41, CCSFS, FL 
A SpaceX Falcon 9 rocket will launch the 
Türksat 6A communications satellite for the 
Turkish operator Türksat. Türksat 6A is the 
first geostationary communications satellite 
to be built in Turkey, with development led 
by TÜBİTAK Space Technologies Re-
search Institute and Turkish Aerospace 
Industries.  
 
June 24, 2024 
Long March 2C - SVOM 
Launch Site: Xichang Satellite Launch 
Center 
A Chinese Long March 2C rocket will 
launch the Space-based multi-band astro-
nomical Variable Objects Monitor (SVOM) 
spacecraft. The satellite is a dual Franco-
Chinese mission, which is “dedicated to the 
study of the most distant explosions of 
stars, the gamma-ray bursts.”  There are 
four main instruments on board, two of 
which are French and two which are Chi-
nese. The spacecraft will be launched to a 
625-km Earth orbit and will operate for at 
least three years with an option to extend 
for another two years beyond that.  

Summer 2024 
Falcon 9 - ASBM 
Launch Site: SLC-4E, Vandenberg SFB, 
CA 
A SpaceX Falcon 9 rocket will launch the 
Arctic Satellite Broadband Mission, consist-
ing of two satellites owned by Space Nor-
way. The Falcon 9 will launch the two 
Northrop Grumman-built satellites into a 
highly elliptical orbit that lingers over the 
Arctic region. The satellites carry communi-
cations payloads for the Norwegian Minis-
try of Defense, the U.S. Space Force, and 
Inmarsat. 
 
Summer 2024 
Falcon 9 - Polaris Dawn 
Launch Site: LC-39A, KSC, FL 
A SpaceX Falcon 9 rocket will launch a 
Crew Dragon spacecraft. The Polaris Dawn 
mission will be commanded by billionaire 
Jared Isaacman, making his second trip to 
space. He will be joined on the all-private 
mission by pilot Scott “Kidd” Poteet, and 
SpaceX employees Sarah Gillis and Anna 
Menon. The Crew Dragon will return to a 
splashdown at sea.  

Estes Promo Photo - Jon Dunbar Collection 
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Our Members on Sport Rocketry 
Trevor Harrison 


