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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 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 
 
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: 

Fred Ziegler’s Goblin upscale lifts off on a HyperTek 
hybrid 

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  

It is a new year and with it comes a couple 
of changes to the newsletter. We previous-
ly published a column of Aerospace anni-
versaries. The anniversaries covered the 
months corresponding to the newsletter 
issue and were spaced five years apart, for 
example, 5 Years Ago, 10 Years Ago, and 
so on. It has been five years since starting 
that column and to continue it would just 
be repeating old material. Starting in this 
issue, to celebrate the past we will publish 
an article on one historical anniversary with 
a little more detail and include any connec-
tions with model rocketry. In this issue we 
celebrate the 65th anniversary of Ameri-
ca’s first orbital flight, Explorer 1.  
 
Also new in this issue is a change on the 
back page. Replacing “Our Members on 
the Field” will be “Our Members on the 
Cover”. I received permission from Todd 
Schwein at the NAR to publish covers of 
the national magazine that include mem-
bers of HUVARS and JMRC. This month 
we go back to the November-December 
1990 issue of American Spacemodeling 
which has founding member of HUVARS, 
Bob Biedron with one of his amazing Ari-
ane scale models.  
 
The Board of Directors held an annual 
business meeting on 4 March where we 
discussed plans for the year and beyond. 

Be sure to check out the minutes on page 
19.  
 
Total Impulse is always looking for and 
welcoming material for the newsletter. 
Product reviews are a great start if you 
haven’t contributed before. Launch photos 
are always welcomed and easy. If you 
have an idea for a regular or semi-regular 
column let me know. I’d love to hear about 
your idea.  
 
Launch Field for 2023 
We have confirmed with the Horning’s that 
Field 1 will be available to us this year. 
Crops will remain the same in both fields 
which means alfalfa in Horning 1 and corn 
in Horning 2. This also means we will have 
a rough idea when the field will be availa-
ble once cutting starts, but weather can 
always interfere with that schedule. We will 
need to be patient at times and thankful for 
the use of the field. We scheduled tentative 
launches for the second Saturday in April 
and May, before cutting begins. Stay tuned 
to the web site for confirmations as we get 
close to those dates. The BoD is actively 
pursuing other fields as well as continuing 
to reach out to NASCAR about Graves 
Campground, but we welcome any tips on 
potential fields from the membership.  

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 

Table of Contents: 

Launch/Event Calendar - 2023 
• January 27-29 vNARCON 2023 (Virtual Event) 
• April 8 (Horning1) 
• May 13 (Horning 1) 
• June 10/11 Crapshoot IX (Muskegon) 
• June Pending (Horning) 
• WSMC July 1 - 8 (Austin, TX)  
• LDRS 41 - July 6 - 9 (Kenosha, WI) 
• NARAM 64 - July 29 - Aug 1 (Lordsburg, NM) 

NOTE: Launch dates are subject to change without no-
tice.  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. 
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For the third year in a row, the National Association of Rocketry’s 
annual convention was held as a virtual attendance event. vNAR-
CON 2023 was held on Friday, January 27 through Sunday, Janu-
ary 29. The event was managed once again by accelevents. I 
noticed no issues with signing up and attending seminars which 
were widespread during the first virtual NARCON and to a smaller 
extent, last year’s. It’s great to see the bugs have been worked 
out after the first two events. Even the Manufacturer’s Forum on 
Zoom went well this time. Co-hosting duties were performed by 
Ed LaCroix and Todd Schweim as in past years.  

  

Attendees continue to have access to all session recordings for 90 

days after the event, so if there were two sessions in the same time 

slot that you wanted to attend, you could go back and watch the re-

cording of the one you missed.  As in past years, there was no short-

age of great presenters to choose from.  

  

Friday 

Dr. Michael Neufeld, Senior Curator at the NASM Space History De-

partment kicked things off on Friday with a Tour of the McDonnell 

Space Hangar at the National Air and Space Museum’s Udvar-Hazy 

Center. The session went over the location, history, and details of the 

many artifacts you see at the center. These include the Space Shuttle 

Discovery, a Pegasus air-launched satellite launcher, and the Apollo 

11 Command Module, Columbia.   

The Friday night keynote address was by Kip Daugirdas who re-
cently flew a rocket at Black Rock to 293,488 ft! His rocket con-
sisted of an O4500 first stage to an M830 sustainer. It was sur-
prisingly small at just over 12 feet tall and weight of 87 pounds. 
Almost half of that weight was propellant. He had incredible 
weather as his contrail was straight as a rail. Kip also has a Uni-
versity of Michigan connection. He was an aerospace engineering 
student and graduated in 2008. He went over his past flights that 
led up to his 293k and explained the pitfalls he had to overcome.  

  Friday night concluded with the Manufacturer’s Forum. A lot of 
the information was rehashed from previous ManuFacts, so I’ll 
just touch on the information I found interesting or new.  

Steve Nevard of Launch Lab Rocketry is a new vendor that start-
ed during the past couple of years. His popular kit is a rocket 
based on Bullet Bobby from the Mario Kart video game in various 
sizes including a 7.5” XXL version. Steve also offers plywood up-
grade kits for several of Estes’ larger kits.  

  

Ray DiPacla of Flis Kits showed off a low power version of the 
Starliner that Dave Glover built and was featured in the Jan-Feb 
2019 issue of Total Impulse. He also mentioned a new 18mm 
powered ring fin rocket for education.  

vNARCON Co-hosts Ed LaCroix and Todd Schweim 
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Apogee, represented by Tim Van Milligan talked about the new 
Launch Visualizer cloud-based Rocksim simulator and two up-
dates to Rocksim 10 over the past year. The radio-controlled Glid-
ing Parachute came out last October and has been a big hit. Apo-
gee is also releasing a new kit a month for 2023. In January the 
release was the BT-80 size Quickdraw with interchangeable mo-
tor mounts. The futuristic Antares Explorer is the February re-
lease. For high-power rocketry, Apogee is replacing the MadCow 
level 2 rocket with an in-house Apogee kit.  
  

Randy Boadway of eRockets is developing a new version of the Sem-

roc Hydra 7 with other parts to help keep costs from rising. Also new 

is a nice clip whip for clustering, a 3D-printed Mercury Redstone cap-

sule, and they are prototyping a 1:100 Apollo capsule. eRockets is 

also carrying four new Rocketarium scale kits. Randy stated they had 

recently lost their designer and they are on the lookout for a replace-

ment. It is an on-premises position in Dayton, OH.  

NewWay Space Models has been known for some time for their 

square airframe conversions of classic kits. Rick Randal just rolled 

out several kits that are true classic remakes with kraft paper tubes. 

These include the Estes Bat, Mars Snooper II, and scale Nike Ajax. 

They look nice with laser-cut fins and decals.  

Ellis Langford representing Estes, showed the new Designer Series 

Kit, the B.O.S.S., a design by Bill Simon. He also showed off the new 

29mm two-stage “So Long” that uses F-15 motors. Speaking of F-

15s, they are back in stock after an update to the manufacturing 

process. Finally, he showed an example of aluminum sanding bars 

that are similar to the discontinued Hobbico version. Goex is reo-

pened though struggling a bit with supply chain issues and insurance 

especially. DOD orders for black powder are taking precedence for 

primers especially for artillery shells (Ukraine). Consumer products 

are a ways out.  

  

Matt Steele of North Coast Rocketry has been busy with real rocketry 

at Aerojet, which in turn, takes away time for North Coast product 

development. The new Launch Master launch controller is out now. 

Flight testing is done on a SLS kit and sounds like its release will be 

soon. It will include 3D printed parts and body wraps. Matt has all the 

parts needed for the 4” Phantom 4000 and Archer re-releases for a 

possible Fall release.  

Aerotech/Quest was represented by Gary Rosenfield. In new news, 

they are doing some rebranding to reduce the number of motor line 

names. Econojet and Economax will be rebranded as strictly Aero-

tech. Aerotech has upgraded their static test facility. As for new mo-

tors, Gary showed slides for the M2225 Super White Lightning 75mm 

RMS, J1265 Super Thunder 54mm DMS, K62 Warp 9 54mm DMS 

(23-second burn time), and the Classic Enerjet E24 and F67 29mm x 

83mm. A really nice surprise was the announcement of a new kit for 

classic Enerjet motors, the Enerjet Nike Ram. In the Q&A Gary men-

tioned there is a possibility of more Enertek kit releases. Several of 

the original Aerotech kits were from the defunct Enertek line.   

Saturday 
I started Saturday off by attending Vince Huegele’s Launching 

Student Experiments with High Power Rocketry. This session re-

viewed Vince’s history in assisting students with their rocket experi-

ments and how clubs or active HPR members can explore scientific 

exploration beyond TARC.  I found this helpful if similar opportunities 

arise for our section.   
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My next session was Joe Barnard’s LANDING a Model Rocket. Re-

cently, Joe was able to land one of his thrust vectored models suc-

cessfully and in his talk, he went over the many iterations of testing 

and refinement to meet that goal. His tenacity is admirable.  

 One of my favorite sessions of NARCON was David Carter’s, 
Introduction to the FreeCAD Rocket Workbench. I’ve been playing 

with 3D printing a lot over the past year or two, but I haven’t done any 

designing of my own. With work and everything else, I just haven’t 

had the time to devote to learning CAD. The Rocket Workbench is a 

collection of parts you can open in FreeCAD. This library of parts has 

been useful to me in reverse engineering how the parts are created.   

Paint Is Not The Enemy: Making Peace With Spray Cans, Air-
brushes, and Masking Tape was James Duffy’s latest NARCON 
presentation. I like his format as he records the session ahead of 
time and then has a Q&A session following the video. As always, 
he presents a lot of great tips and tricks for the successful finish-
ing of your rockets.  
  

My next session was Guy Gelhausen’s Thrust Vector Controlled 

Scale Models: Actually… it IS Rocket Science. Guy has won first place 

in Scale at NARAM for C Division the past couple of years. In his 

presentation, he goes over the selection for a prototype to model and 

iterative testing that includes the thrust vector control system from 

BSP.   

 Wrapping up Saturday was the Keynote presentation, A Future to 

Be Excited About by Tim Dodd, also known on YouTube as The Every-

day Astronaut. I started watching the Everyday Astronaut channel 

years ago and Tim has come a long, long way in that time. He was 

recently chosen as a crew member of the dearMoon mission, the first

-ever civilian mission to the moon. Tim does live feeds for many 

launches including most SpaceX flights. He has a natural ability to fill 

the dead time leading up to liftoff with chatter about all things space 

from details on launch vehicles to engine development and historical 

anecdotes. His keynote was very similar, but stressed the amazing 

things happening in space exploration today and why we should be 

excited about the things that are coming.  

Sunday 
Sunday consisted of presentations related to the FAI World 
Championships that will be held in Austin, Texas this summer. 
First up was Converting a DLG to S8E Use by Brian Muzek. In it, he 

described the steps needed to convert a hand-launched DLG glider 

into a competitive RC glider for international competition.  
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In the next session, Streamer Duration - EASY to fly but HARD to win, 

Jay Marsh does a deep dive into one of the simplest events in compe-

tition and why it is so hard to place in it. The formula for success is 

simple, it’s just easy to consistently put it in play. Like so many dura-

tion events, nothing beats good air (thermals). Still, there are many 

options for models, streamers, and materials which Jay presented 

well.  

Kevin Johnson followed with his demonstration of Making 

Nosecones with a Dental Vacuum Forming Machine. The vacuformer 

is much smaller than I imagined so you’re not going to be making 

large parts with it, but if you want to turn out a lot of light and smooth 

nosecones for FAI competition then it’s a perfect tool to do so.  

Spacemodeling Comes Home: A Guide to the 2023 FAI World 
Championships, was a discussion about how we came to host 
the 2023 World Spacemodeling Championships, what it is, and 
what are the plans for holding it this summer in Austin. The pre-
senters were Robin Houston, Matt Steele, and James Duffy. The 
WSC has last held in the United States in 1992, and 1980 before 
that. There was also discussion of beyond WSC 2023 and plans 
for FAI competition going forward. A lot of effort went into pulling 
in junior fliers and it certainly paid off as seen with the fly-offs at 
NARAM 63.  

  

 The NAR Town Hall was next with President John Hochheimer pre-

senting the state of the NAR. Key takeaways, membership growth has 

been on a positive trend for the past decade. Just over 50% of NAR 

members are high-power certified. I’m starting to feel that this is a 

missed opportunity to better serve a large demographic of the mem-

bership beyond the National Sport Launch. There just seems to be 

more we could be doing to expand in this area. Perhaps holding two 

NSL’s a year will help. I would like to hear from our high-power mem-

bers, what more can we be doing to support your activities?  

  
For the first time in a long time, the 15 to 20-year-old demographic 
is the largest group of members. This is great news for the future 
of the hobby if we can continue that trend. John also mentioned 
the new NAR members-only forum which is becoming a treasure 
trove of great historical information if you’re into that. I’ve upload-
ed all of our newsletters, the entire library of HUVARS T-Minus 5 

issues, as well as the MIVARS newsletters Apogee that Fred Williams 

produced in the 1990s.  

Wrapping up vNARCON 2023 was the Virtual Tour: Race to The 

Moon: Soviet and American Space History at the Cosmosphere by 

Nick Atanasio, the LaunchLearning Project Manager at Cosmosphere 

SciEd Center & Space Museum. Nick made an in-depth presentation 

of the items on display at the Cosmodrome Space Museum that in-

volve the space race between the US and the Soviet Union. The tour 

started with Gus Grissom’s Liberty Bell 7 Mercury capsule which was 

recovered from the Atlantic Ocean floor 38 years after launch. The 

tour ends with a full-scale mock-up of the Space Shuttle Endeavor. 

This museum is on my bucket list to visit.  

I’ve mentioned this the past couple of years, attending NARCON 
virtually, is well worth the $25 cost of admission. The presenta-
tions are informative, the keynotes are entertaining, and it also 
gives you a chance to network with other modelers. The next 
NARCON should be a hybrid event between in-person and virtual. 
If you don’t plan to attend in person then consider the virtual at-
tendance option. Especially since a couple of our members will be 
presenting. :) 
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If you’re an old fart like me, you probably have one, or maybe two 
rockets that bring back memories of your childhood. The one that 
gets me is the Estes Goblin.  

I remember a day when Dad piled us kids into the station wagon, 
stopped and picked up my older cousin, and headed to the local 
middle school field to fly rockets. I had built a few simple kits at 
that time, but Dad and my cousin had a lot more patience and skill 
than I was able to muster, and they had the cool ones! 

We sent up a Big Bertha (Dad’s favorite), an Alpha and a Birdie, 
and Dad flew his Redstone. Then, things got fun. My cousin 
prepped his Goblin with a mighty D motor! It was painted neon 
orange for visibility, and it was a wonder! I watched as he rolled 
the crepe streamer and pushed it into the body tube on top of the 
wadding. He wrapped a piece of masking tape around the motor 
and pushed it into the motor mount, making sure it was secure. 
Installing the igniter, he carefully wadded up a bit of tape and 
pressed it in the nozzle to hold the igniter in place and turned with 
a grin and headed out to the pad. Hooking up the wires that were 
alligator clipped to the battery in my Dad’s car, he picked up the 
doorbell button we used as the controller and started the count 
down.  

THREE… TWO… ONE… FIRE!!! 

The Goblin virtually disappeared as it shot off the pad and 
screamed to the sky! Even with the neon paint it was nearly too 
high to see. We followed the smoke trail, desperately looking for 
the dot in the sky that was the Goblin. Once the streamer un-
furled, we all cheered and ran downfield to where we thought it 
might land. It took a bit of time, but Goblin finally made it back to 
earth, no worse for the wear but for a slightly singed backside and 
that wonderful smell of burned black powder.  

I think of that day now, and wish my Dad were still alive to see 
what mischief we get up to these days. He’d be amazed at the 
stuff we fly, the AP propellant and hybrid motors, 3D printed parts, 
the sheer size of the rockets. I miss him.  

Being a typical guy, I was of course driven to build the Goblin big-
ger and better than Estes. My first was a BT60 version, only 
slightly bigger than the original, but I was testing my mettle with 
the upscaling. I added a booster stage to it with a stuffer tube and 
successfully flew that iteration with a D12-0 to a C11-7 and AL-
MOST got it back. The sustainer landed in a tree not 300 feet 
from the pad. Never got it down, but hey, that’s rockets. 

The next one was go for broke size. It was based on a 3.90” LOC 
airframe and was a beast. Not only was it my first large upscale, 
but also my first scratch built high power rocket. I ultimately used 
it to gain my L1 cert on an Aerotech H 165 redline motor. This 
was circa 2002-2003 long before anyone was making a 4” Goblin 
kit. I ultimately ended up building Goblins in every airframe size 
from micro-max to 5.5” size. (Yes, I downscale too)  

Since then, I’ve enjoyed success in upscaling myriad modrocks to 
fly with high power motors. Some of my builds include a 4” 220 
Swift, a 4” Photon Disruptor, 4” WAC Corporal (could be consid-
ered a downscale), a 5.5” Centuri Stiletto two stage, and a 7.5” 
Big Daddy among many others.  

Now, I’ll admit, I’m not OCD when it comes to my upscaling. In 
some cases, take the Goblin for instance, the original nose cone 
is not a normal ogive. It has a blunter rounded tip instead of a 
point and is longer than most available nose cones that fit the 
larger airframes. So, unless you’re willing to go to the trouble of 

making your own nose cone, you just have to use a little “creative 
liberty” and fudge it. I find the in my upscaling, nosecones are the 
most common thing you have to “adjust”. 

That said, upscaling itself is just simple ratios. You first decide 
what size airframe you’d like to use, find the original airframe size, 
and apply math.  

So, the original Goblin was based on a BT55 airframe. That’s 

1.325” diameter OD. If you want to build a 4” version using LOC 
3.90 airframe, which is 4.00” OD, you simply divide the larger tube 
OD (4.00”) by the smaller tube OD (1.325”) and you get 3.018867, 

rounded up to 3.02. (Again, I’m not OCD so I round up) Your up-
scale ratio is 3.02:1. That means every dimension on the original 
rocket is multiplied by 3.02 to get that given dimension on the 
upscale.  

Fred Ziegler  



T O T A L  I M P U L S E  V O L U M E  2 3 ,  N O .  1  

 

The original body tube on the Goblin is 9.00 inches in length. Ap-
plying the 3.02:1 ratio, you multiply 9” by 3.02 and your tube 
length for the upscale will be 27.18”. Call it 27-3/16”.  

I used a 4” LOC long nose cone for this particular build, which is 
12.75” from shoulder to tip. The Estes nose cone for the Goblin is 
5” long, so applying the 3.02:1 ratio would denote a nose cone a 
little over 15”. So, that said, the length of the upscale will be about 
3” shorter than a true scale model. That leaves a couple of choic-
es… run with it, or add three inches to the body tube, and paint 
the top three inches black to match the nose and give the illusion 
that its longer. I chose to run with it (as did LOC with their 4” mod-
el). It’s just cleaner IMHO. Most common kits use either 3:1 or 4:1 
ogive cones, and those are usually pretty easy to get for your up-
scale projects. More elaborate kits that use odd or asymmetrically 
shaped nose cones are going to force you to make your own 
cone. Many times, you can modify standard cones for your needs, 

but I digress. That’s another story for another time.   

Now, the fins. Hands down the easiest way to get your upscale 

dimensions is to have a fin from the original rocket kit, lay it on a 
piece of paper and trace it. (I know, I know, the CAD guys are 
probably screaming at me right now, but this is article meant for 

basic builders with no CAD program available). Simply dimension 
the sketch as shown in the image below. (Alternately, you can find 
plans for almost all the Estes and Centuri rockets, both OOP and 

current models at JimZ rocket plans on spacemodelling.org. A 
Google search will get you there. You’ll have to do a little extrapo-
lating as the plans are actually the build instructions that came 

with the kits and don’t always have the actual dimensions on the 
sheets.) 

As you can see, since the fin is a swept trapezoidal shape, there’s 
quite a few dimensions you’ll need to measure. Once you get all 
your dims, just multiply them all by your ratio, in this case 3.02:1.  

Root edge: 6.04” 

Leading edge span: 6.79” 

Leading edge sweep distance: 2.64” 

Tip length (parallel to root edge): 4.15” 

Trailing edge span: 5.28” 

Trailing edge sweep distance: .75” 

Interesting numbers, eh? Well, you guessed it, we’re going to 
round up or down. It may slightly change the shape of the fin a bit, 
but not enough to notice the difference. So, rounded numbers 
would be as follows: 

Root edge: 6.0” 

Leading edge span: 6.75” (6-3/4") 

Leading edge sweep distance: 2.625” (2-5/8”) 

Tip length (parallel to root edge): 4.125” (4-1/8”) 

Trailing edge span: 5.25” (5-1/4") 

Trailing edge sweep distance: .75” (3/4") 

As you can see, the trailing edge sweep dimension changed 
slightly due to rounding the numbers, but still within reasonable 
limits IMHO. You won’t see the difference once it’s built.  

These minor discrepancies will be pretty common in upscaling, 
but unless you’re anal (there, I said it) about your measurements, 
it’s all good. This is all about having fun and flying cool rockets. If 
you’re building to compete in scale competitions, then yeah, you’ll 
need to use exact dimensions. But for sport flying, you fudge a 
little and nobody cares. LOL 

Once you get all your dimensions, cut your parts and assemble. I 
typically build my middies and high-power birds with through-the-
wall fins, so you’ll have to add a tab on the root edge to insert into 
the body tube. To calculate the tab depth, subtract the motor 
mount outer diameter from the body tube outer diameter and DI-
VIDE BY 2. You’ll need to step the trailing edge end of the tab 
back from the base of the fin root to allow for the aft centering 
ring. From there, assemble as your normal procedure.  

Once you start upscaling, if you’re like me every cool modrock 
you see will be a candidate for an upscale. If I built every rocket I 
thought “would make a great upscale” I’d have a real problem.  

Happy building!!! 

Page 8  
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Chris Timm & Buzz Nau 

PROJECT VECTOR A-1 

Project Vector A-1 was a two-stage NASA Sounding Rocket used to 

perform a flight demonstration of a nose-mounted rocket control 

system compared to calculated studies.  

 

The first stage consisted of a Castor E-8 rocket motor with two exter-

nally attached Recruit motors. It included four cruciform fins that 

provided guidance until staging. The upper stage was an Antares 

X254 rocket motor with a top-mounted control rocket system. The 

overall length of the rocket was 475 inches with a diameter of 31 

inches. The rocket control spacecraft was designed and built by the 

Allison Division of General Motors. It had an unusual nose shape 

consisting of a blunted cone followed by a square body section. The 

four rotating solid propellant control rockets, one on each flat side, 

were covered by protective blisters that were jettisoned prior to con-

trol motor ignition.  

 

The purpose of Project Vector A-1 was an investigation of a space 

vehicle utilizing a rotating solid rocket attitude control system. It was 

desirable that this control system be completely independent of the 

launch vehicle. Additionally, the vehicle design provided research 

data into the aerodynamic characteristics of non-standard payload 

shapes. Significant wind tunnel testing was performed as part of the 

vehicle development. The data contributed to simulations that would 

be compared to flight results to determine simulation accuracy. The 

concept was also ground-tested using a dynamic test stand. 

 

The launch vehicle was designed and developed under a NASA con-

tract for the George C. Marshall Space Flight Center. The research 

spacecraft contained an electrical-mechanical-chemical system that 

utilized the thrust of four solid-propellent motors for axis control. Bat-

tery-powered actuators could rotate the bearing-mounted motors +-

60 degrees about the axis parallel to the Y/Z plane. The control sys-

tem was arranged so that the rotation of two motors provided pitch 

control. The other two motors controlled yaw. Roll control was at-

tained through the differential movement of the yaw motors.  

 

Project Vector A-1 on pad at Wallops Island - NASA photo 

The Allison Control Rocket System - NASA photo Control Rocket System Ground Test - NASA photo 
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There was only one vehicle flown for the project which was launched 

from Wallops Island Flight Facility on 5 January 1965. The vehicle 

was tracked by radar and flight data was transmitted to a ground 

station via an onboard FM/FM telemetry system.  

 

There were two inflight anomalies that impacted the flight and test 

results. The first was one of the control motor fairings (motor 3) failed 

to jettison resulting in zero thrust from that motor. The second oc-

curred late in the burn of the Antares motor. A premature burnout 

possibly due to a cato resulted in a large disturbance that over-

whelmed the control system.  

 

After liftoff, the staging was initiated at T+77.6 seconds (~210k feet 

altitude). The control motors were ignited at T+69.9 seconds and 

they remained in a null position for 10 seconds to allow the thrust to 

equalize. Roll control was initiated at T+79.9 seconds and the roll 

was reduced to 2 degrees by T-94 seconds. Three-axis control was 

started next at T+94.8 seconds. Despite the lack of motor 3’s thrust; 

near-zero stabilization was achieved prior to second-stage ignition at 

T+100.0 seconds. Control was easily maintained through the second 

stage motor burn until the motor malfunctioned at T+131.9 seconds. 

The control rockets’ thrust reduced at T+142.3 seconds (~430k feet 

altitude) to the point that they were no longer able to attempt stabili-

zation of the spacecraft.  

 

The flight was replicated through an analog computer simulation from 

control motor initiation to second-stage burnout. The simulation repli-

cated the conditions taking into account the restraint on the control 

system missing motor 3. The simulation agreed with the flight data 

validating the technique. Had motor 3 operated correctly total control 

would have been achieved in 3 seconds instead of 7 seconds on the 

actual flight. The flight also successfully demonstrated the Allison 

control system.  

 

 

 

References 

NASA Technical Notes D-2163, D-2366, D-2997, D-3216, D-3282, D-

3335 

Allison Division, GM Engineering Department Report No. 3224 

 

Launch of Vector A-1 - NASA photo 
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Vector A-1 on pad at Wallops Island Flight Facility - NASA photo 
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D A L E  H O D G S O N  

I spent the winter occupying myself by doing what most of us 
rocket folk do; build projects. I had a couple done and thought that 
would be enough, but during the hibernation it hit like 60 degrees 
outside. Someone poked the bear. Two projects? Not nearly 
enough; I’m planning on flying lots this year (as we all are) so I did 
manage to get a few extra things together. None of these projects 
were overly difficult but I will show some changes that I made to 
er...what’s the word…enhance the build. That’s Scottspeak for 
bigger motors. Plus; I’m trying something I’ve never done before 
so we’ll see how all that goes. Let’s get to it… 
 
I had in my stash a Rocketry Warehouse kit called Hurricane 38. 
That’s a bit of a misnomer because the airframe is 38mm while 
the motor tube is 29mm. Not really a bad thing because we have 
some real nice 29 motors out there, some really quick burners, 
others with a nice long burn time. This is probably the only kit that 
I built fairly close to stock although I’m trying out a Missileworks 
RRC2+ altimeter with a 3D printed sled especially made for that 
setup. I’m also going to try a Lipo 400mAh battery pack that Jim 
from Missileworks recommended because of the small size of the 
bay. We will see how all that goes but I am certainly looking for-
ward to it. The build itself was very straight forward; the only real 
modifications I made was to add a Slimline 29mm retainer and a 
short stainless steel leader wire so I can change shock cords 
when I need to. Should be fun and I expect to get some decent 
altitude out of it. 
 
Next, although I really didn’t need to, I got myself a Giant Leap T-
Bolt. It’s a 38mm minimum diameter kit with an external Acme fin 

can. I built this one as an apogee deploy but could convert it to 
dual deploy if the mood strikes me. The modification I made was 
in the length of the rocket. It is 42.75 inches stock, but I stretched 

it out to 61”. Why you ask? I made it longer to move the CG fur-
ther forward of the CP so I could….you guessed it…fly bigger 
motors. I also used a 38mm Hardpoint Anchor to attach the shock 

cord. I modified how I installed it, however. Normally one would 
just glue them into the airframe, so it is at a fixed point. I made 
mine a “slider” by gluing a piece of coupler tube as a fixed point 

and installed the Hardpoint from the aft end. Now, the whole thing 
slides up to the coupler where it stops. I did this to allow me to 

slide the whole thing out and switch shock cords should the need 
arise. Now, I have room for a 38mm motor case up to about 20 
inches in length which gets me into the J range. Very high altitude 

for apogee deployment but the project was designed to use a 
smaller chute. It’s very robust to say the least. This slider was a 
design I came up with some years back and have used the con-
cept in everything from 29mm to 98mm and not one failure. See 
my past article in the May – June 2019 issue of Total Impulse for 
more details on how that was pulled off. I opted for a 38mm Slim-

line retainer with an aluminum finish and belled nozzle. It gives 
the rocket a real retro look. The trick to using this type of retainer 
along with the external fin can is how to get clearance for the rail 

to slide past everything. Fortunately, Giant Leap provided me with 
standoffs to attach the rail guides. The guides themselves are the 
RX models meaning they were made to allow a rail to clear the fin 

Hang On 2023, This May Hurt a Little 
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can by simply attaching them to the airframe normally. But, these 
would not allow for the belled nozzle to clear. The additional 
standoffs were used to provide additional clearance for the noz-
zle. The assembly looks a little clunky but should serve the pur-
pose well.  
 
Next up is a LOC Scout 2. Nice little 29mm motor rocket so it 
should suit the fields we fly very well. It does have ply rings and 
through the wall fins so there are no issues there. I did modify the 
shock cord material and attachment a little. I simply used an eye 
bolt through the forward centering ring and attached a Kevlar 
chock cord. Lastly I switched out the chute from LOC’s standard 
nylon to a TopFlite X form. It’s a little bigger than the standard 
chute but at least for me X form chutes seem to eliminate the 
“sway” rockets sometimes do during recovery.  

 
Lastly, and something I haven’t done before but I’m going to give 
it a shot. I bought two Estes Pro Series II Doorknob kits. They are 
3” in diameter and have four fins instead of the usual 3. For those 

that don’t know, the Doorknob was a real sounding rocket used 
for research during Project Hard Tack nuclear tests. Very cool 
looking. Estes sent along their balsa fins, paper rings and elastic 
shock cords. Yes, there is a way to strengthen balsa fins (Buzz, Al 
and Mark are very good at it) but I went ahead and bought a pair 
of upgrade kits from Launch Lab Rocketry. The kit consists of 3 
ply centering rings and 4 plywood fins. Very nicely made and fit 
the Estes airframe exactly. As for the shock cords elastic simply 
wouldn’t do; I used Kevlar instead. The chutes again are X form 
and should be perfect for both these birds. The Estes folks 
showed two finished versions of the Doorknob. One is the scale 
version that matches the actual sounding rocket and the other a 
sport version. I wasn’t overly thrilled with the decals that Estes 
provided but did find both versions available from Stickershock 
23. They are peel and stick rather than waterslide decals. Person-
ally, I like the peel and stick and have used Stickershock 23 prod-
ucts before. For you old timers there was a contest back in the 
day about doing matching rockets. So, Fred and I, being Fred and 
I built upscale 220 Swifts with two paint/decal schemes. His was 
yellow with black lettering/details (the stock version) while mine 
was just the opposite; black with yellow lettering/details. I called it 
the Anti-Swift. They were 3-inch upscale 38mm as well just to add 
to the fun. Decals for these projects came from Stickershock 23. 
Anyway, enough nostalgia…I plan to finish one Doorknob stock, 
the other Sport. We’ll see how that goes. Should be some fun.  
So, that’s how I spent my winter this time around. Cool thing is I 
haven’t even put a dent in my stock of projects and I have lots to 
do. It should take me well into retirement (which is getting very 
close now) to finish all of my projects. I do plan on spending that 
retirement by flying as much as I’m able so I might as well get all 
warmed up for it. Looking forward to an awesome 2023 flying sea-
son! 
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The Juno 1, Explorer 1 launch vehicle was resurrected from the US 

Amy’s Redstone Orbiter Project after the US Navy’s Vanguard failed 

to lift off in a giant explosion on the pad.  

 

In 1954 the US Army and Navy were developing rockets to launch the 

first payload to earth orbit. By late 1955 the Army lost out to Van-

guard due to the latter being considered less military at which point 

Werner Von Braun’s team at the Redstone Arsenal in Huntsville, Ala-

bama used the Redstone booster to develop the Jupiter C. It was 

similar to the Orbiter Project, but would be used to test reentry nose 

cones for the Jupiter IRBM (intercontinental ballistic missile).  While 

Vanguard development chugged along, the Army flew several Jupiter 

C’s, successfully testing the Jupiter IRBM nose cone. A couple of the 

remaining Jupiter-C’s were set aside just in case Vanguard failed to 

succeed. The stored rockets could be prepared for flight within four 

months of notification.  

 

Sputnik 1’s successful launch on October 4, 1957, put increased 

pressure on getting something in orbit. While Vanguard would get the 

first shot in December, President Eisenhower authorized the Army’s 

Jupiter C to prepare as a backup, now called Juno 1. As Vanguard 

made its first orbit attempt on December 6, 1957, the Soviet Union 

and already flown a second Sputnik to orbit. When Vanguard TV3 

exploded seconds into the launch due to low tank pressure resulting 

in the engine cutoff, Juno 1 was promoted to the front of the line.  

 

After several launch aborts due to high winds aloft, Juno 1 carrying 

the JPL Explorer 1 satellite launched late on January 31, 1958, and 

America had its first orbital flight success. Explorer 1 carried a signifi-

cant science payload of data measuring experiments as opposed to 

Sputnik’s simple “beeper” transmitter. Directed by Dr. James Van 

Allen of the University of Iowa, the payload contained a cosmic ray 

detector, temperature detectors, and micro-meteorite detectors. The 

analysis of the cosmic ray detector’s data led to the discovery of radi-

ation trapped in the earth’s magnetic field now known as the Van 

Allen Belt. 

 

Four more Explorer satellites would be launched by the Juno 1 launch 

vehicle. Only Explorer 3 and 4 reached orbit successfully.  

 

There have been several 

plastic static models of Ex-

plorer 1 and two flying model 

rockets. The Estes Jupiter C 

kit was introduced in 1987 

and was discontinued in 

1990. It was based on the 

Centuri ST-20, 2” diameter 

body tube. It had die-cut bal-

sa fins and a plastic nose 

cone/payload. North Coast 

Rocketry produced a Juno-1 

kit from 1989 to 1992. This 

was a 4” diameter “builders” 

kit for experienced modelers. 

It included built-up plastic 

fins, multiple-section nosec-

one/payload, and several 

scratch-built parts.  

  

Explorer 1 launch January 31, 1958 - NASA photo 

https://www.nasa.gov/sites/default/files/thumbnails/image/0100074orig.jpg
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January and February were relatively quiet months for launches, 
but there is still plenty of news. SpaceX led the way once again 
with 13 launches, 7 were Starlink flights and those are highlighted 
in the table below. There was also a static test of Starship booster 
7 lighting 31 of 33 Raptors, enough to reach orbit. A new water 
deluge system is being built and the Starship pad is receiving 
much needed protective paneling. Another new private company 
made their first attempt to reach orbit. Lastly, Soyuz capsules 
docked at the International Space Station are springing leaks in 
roughly the same spot.  

Leading off the year was SpaceX’s Transporter 6 flight on 3 Janu-
ary from Space Launch Complex 40, Cape Canaveral Space 
Force Station. The mission carried over 100 ride-share payloads, 
more than double that of Transporter 5. This was the Falcon 9 
booster’s 15th flight and landed back at the Cape on Landing 
Zone 1.  

Just 7 days later on 9 January the OneWeb 16 mission was 
launched from Space Launch Complex 40, Cape Canaveral 
Space Force Station. Falcon 9 booster B1076-2 carried 40 One-
Web communications satellites to a polar orbit. It was the boost-
er’s second flight and it also returned to Landing Zone 1 at the 
Cape.  

Page 16  

Mission Date # of Satellites Launch Site Booster Flt# Landing Site Fairings Recovered? 

Starlink 2-4 19-Jan-23 51 Vandenberg AFB 1 Of Course I Still Love You Yes 

Starlink 5-2 27-Jan-23 56 SLC-40 CCSFS 9 Just Read the Instructions Yes 

Starlink 2-6* 31-Jan-23 49 Vandenberg AFB 7 Of Course I Still Love You Yes 

Starlink 5-3 2-Feb-23 53 LC-39A KSC 5 A Shortfall of Gravitas Yes 

Starlink 5-4 12-Feb-23 55 SLC-40 CCSFS 12 A Shortfall of Gravitas Yes 

Starlink 2-5 17-Feb-23 51 Vandenberg AFB 9 Of Course I Still Love You Yes 

Starlink 6-1 27-Feb-23 21** SLC-40 CCSFS 3 A Shortfall of Gravitas Yes 

SpaceX photo SpaceX photo 



T O T A L  I M P U L S E  V O L U M E  2 3 ,  N O .  1  

 

Page 17  

On 15 January we were treated to a rare Falcon Heavy flight. The 
USSF-67 mission flown from Launch Complex 39A,  Kennedy 
Space Center, carried five classified payloads for the US Space 
Force to geostationary orbit. Like past Falcon Heavy missions, the 
side boosters returned to Landing Zones 1 & 2 while the core 
booster was expended. It was the second flight for each side 
booster and first for the core.  

Falcon 9 booster B1077-2 carrying the GPS III SV06 satellite was 
launched three days later on 18 January from SLC-40, Cape Ca-
naveral Space Force Station. This was another US Space Force 
mission to add another satellite to the US’s global positioning sys-
tem’s constellation. The booster had flow once before and was 
recovered on the droneship A Shortfall of Gravitas. Both fairing 
halves were also recovered.  

The Amazonas Nexus communications satellite was launched on 
6 February from Space Launch Complex 40, Cape Canaveral 
Space Force Station on Falcon 9 booster B-1073-6. The satellite 
was placed in a geosynchronous transfer orbit and will eventually 
move to a geostationary orbit over the Americas and Atlantic 
Ocean. Amazonas Nexus was built by Thales Alenia Space for 
Hispasat, a Spanish Telecommunications Company. The satellite 

will provide a wide range of communications services and is the 
third  such satellite for Hispasat.  

On 17 February the Inmarsat I-6 F2 mission was flown from  SLC 
40, Cape Canaveral Space Force Station. The Falcon 9 booster 
B1077-3 placed the Inmarsat communications satellite into geo-
synchronous orbit over the Americas. It was the booster’s third 
flight and landed on the droneship Just Read The Instructions. 
The Inmarsat satellite network provides services for maritime and 
air traffic.  

ABL Space Systems attempted their first orbital launch on 10 Jan-
uary. The two-stage RS-1 made the attempt from Pad 3C at the 
Pacific Spaceport Center on Kodiak Island, Alaska. The DEMO-1 
flight carried two VariSats for a payload. Approximately 12 sec-
onds after lift-off an anomaly shut down all nine of the E2 first 
stage engines. RS-1 fell back to the pad causing significant dam-
age to the launch complex. The investigation is still in the prelimi-
nary stages, but several patterns of interest have been found.  

SpaceX photo 

SpaceX photo 

SpaceX photo 

SpaceX photo 

https://en.wikipedia.org/wiki/File:ABL_Space_Systems_logo.png
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Rocket Lab made their first launch from Launch Complex 2 at 
Wallops Island on 24 January with their Virginia Is For Lovers 
mission. The Electron launch vehicle carried three HawkEye 360 
satellites that will investigate radio frequency interference.  

NASA tested two different payload configurations on Improved-
Orion sounding rockets at Wallops Island Flight Facility to study 
the mesosphere. The flights took place on 16 February within 30 
minutes of one another. The mesosphere is a band of atmosphere 
between 31 to 53 miles altitude. The study will require the capabil-
ity to launch probes over several hours. The use of Improved-
Orion’s will meet low cost and dependability requirements.  

Improved-Orion launches 2/16/23 - NASA photos 

ABL Space Systems RS-1 prior to anomaly - ABS photo 

Virginia Is For Lovers launch - Rocket Lab photo 

Illustrations of the two different payload design sections that 

were launched on two Improved-Orion sounding rockets to 

test a new capability to study the mesosphere. - NASA Wallops 

Flight Facility 
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Board of Directors Meeting Minutes 

On the evening of 9 March, the Board of Directors (BoD) held a virtual 
meeting to discuss business items for 2023. All BoD members were pre-
sent and the meeting lasted approximately 2 hours.  
First on the agenda was a review of the draft club bylaws. A few edits 
were suggested and it will be posted to the groups.io site once the final 
draft is approved.  
 
Next, we reviewed the results of the Club Dinner/Party/BBQ survey. There 
was overwhelming support for hosting a Holiday party, with most prefer-
ring the potluck option we have used recently. The three event options, 
Raffle, Auction, and Gift Exchange received 70+% approval. A location 
between Ann Arbor and Jackson received 92% approval. Finally, there 
was 100% support for an after-launch BBQ this summer. Thanks to every-
one that took the survey. We will use this feedback for our planning and 
will hold the after-launch BBQ this summer.  
 
The next agenda item was our summer schedule. As much as we would 
like to keep our second Saturday of the month schedule, we must plan 
around the hay-cutting schedule at Horning Field 1. That said, we should 
be able to use the second Saturday for April and May. June is typically the 
first cut of Hay. If conditions are favorable, we may get into Horning 2 one 
of these months before corn is planted there. We also discussed the idea 
of holding two-day, Saturday, and Sunday launches. This would give us 
flexibility if one day has poor weather. It would also maximize our launch 
opportunities. We will test several times this summer to see how it works 
out. Launch date information is available on page 2 of the newsletter and 
our blog site.  
 
The NAR grant program is still active. Clubs can request up to $250 per 
year to offset the cost of club infrastructure. We have used these grants in 
the past to pay for fire suppression equipment, rails and rods, launch con-
trollers, a rocket recovery lineman pole, and a Kestrel weather station. We 
discussed looking into a new PA system and a port-a-john. The cost of 
renting port-a-johns has increased a lot over the past couple of years. We 
could save roughly $100 per launch if we purchase our own. We are in-
vestigating both options and will decide soon.  
 
Rob Dickinson from MMAR in Muskegon proposed June 10/11 for Crap 
Shoot this year. This is a launch typically attended by both clubs. We 
would still plan to hold a June launch at Horning’s unless for some reason 
we are unable to get into either field that month. 
 
We had a long discussion about fundraising ideas. We are holding three 
fun contests this summer which will have modest entry fees to help fund 
the club. We talked about somehow replacing the old JMRC Café to pro-
vide a meal option for launch attendees. The Café that Pinky ran was 
more to add a meal convenience than make money. We would appreciate 
other thoughts on how we could offer a low-cost meal option at launches 
with little overhead and effort. We would also welcome other ideas for 
fundraising.  
 
HUVARS used to hold monthly meetings year-round, first at U of M and 
then at Jim Fackert’s CAE plant in Hamburg. Holding in-person meetings 
now is difficult since the membership is so spread out. We approved hold-
ing several virtual meetings this year to see how well it works. We also 
agreed to hold two official business meetings for the BOD.  
 
On 16 September this year, the FAA will require Remote ID transponders 
for drones and radio-controlled planes that fly over 400’ and weigh over 
250 grams. One way to fly without a transponder is to fly within an FAA 
Recognized Identification Area. We will investigate applying for this with 
the FAA and hopefully provide a safe and legal opportunity for those who 
want to fly RC Rocket Gliders.  
 
Next on the agenda list we discussed social media, the website, and other 
self-promotion ideas. There is a Jackson Model Rocket Club JMRC Face-
book page but the admin has passed away. Randy Gilbert also hosts a 
JMRC Facebook page, but we do not have an official page. We will create 
an official page that we will use as another option to announce upcoming 
launches and other time-sensitive club news. Buzz will investigate a 

YouTube channel using our BOD account and options to accept member 
videos for posting to the channel. Other social media platforms were not 
discussed, but if members have thoughts on expanding to others, please 
reach out to a BOD member.  
 
Scott gave an update on his wireless launch system and we all agreed it 
was ready for version 1.0. We will start with a six-pad controller for high 
power. Bluetooth connectivity between the controller at the pads and the 
pads will come next. We are also working on an online flight card system 
tied to our launch history database.  
 
Finally, we talked about the launch fields situation. Scott started a new 
email campaign with NASCAR. The track personnel would to have us 
back, but it’s the folks at NASCAR in Florida that we have to convince. 
There is a possible opportunity near Toledo that Fred will be investigating. 
We came up with some other proactive ideas we will look into, but if the 
membership has ideas or fields to check out, please contact the BOD.  
 

Fun Contest Lineup for 2023 

Big Bertha Contest - Designed by Vern Estes, the Big Bertha is the icon-
ic model rocket throughout the decades. Make Vern proud and enter your 
Big Bertha in this fun contest. 

Goal  

Make three flights with a single model (Big Bertha) and attempt to score 
the best in four criteria.  

 

Vehicle  

Per the name, 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, Estes Big 
Bertha #1948  

 

Events  

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

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

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

 

Random Altitude - This will be like the “Current Year Altitude” event we 
used to run all summer long. Rather than using the current year as the 
target altitude, we will use a random number generator to pick an altitude 
between 1500 and 2500 feet. Otherwise, the same rules apply, get closest 
to the target altitude without going over. It will run all season long for 2023. 
The entry fee will be $5 per attempt. The winner will receive 50% of the 
pot, second place will earn 25%, and the remaining 25% will go the to the 
club.  

 

Iron-man III – 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 need-
ed to fly the events. We’re still working out the details, but the models will 
likely be 18mm and two-stage. Prizes will be awarded to the top three 
overall performers 

 

Events 

· Double Spot Landing (booster and sustainer!) 

· Streamer Duration  

· Altitude (with an altimeter) 

https://jacksonmodelrocketryclub.blogspot.com/
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March 3, 2023 
Falcon 9 - Starlink 2-7 
Launch site: SLC-4E, Vandenberg SFB 
A SpaceX Falcon 9 rocket will launch an-
other batch of 51 Starlink internet satellites. 
This mission will deploy the Starlink satel-
lites into a high-inclination orbit inclined 70 
degrees to the equator.  
 
March 5/6, 2023 
H3 - ALOS 3 
Launch site: Launch Pad 2, Tanegashi-
ma Space Center 
A Japanese H3 rocket will launch on its first 
test flight with the Advanced Land Observ-
ing Satellite 3, or ALOS 3, Earth observa-
tion satellite for the Japan Aerospace Ex-
ploration Agency. ALOS 3, also named 
Daichi 3, will capture high-resolution, wide-
swath images of all the world’s land surfac-
es, providing data for applications in disas-
ter management, land use, urban sprawl, 
scientific research, and coastal and vegeta-
tion environmental monitoring. The H3 
rocket for Test Flight 1, or TF1, will fly in 
the H3-22S configuration with two first 
stage engines, two strap-on solid rocket 
boosters, and a short payload fairing.  
 
March 8, 2023 
Terran 1 - “Good Luck, Have Fun” 
Launch site: LC-16, Cape Canaveral SFS 
A Relativity Space Terran 1 rocket will 
launch on its inaugural demonstration flight. 
This launch of Terran 1 is the first orbital 
attempt by Relativity and will not include a 
customer payload. 
 
March 9, 2023 
Falcon 9 - OneWeb 17 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch 40 
satellites into orbit for OneWeb, which is 
developing and deploying a constellation of 
hundreds of satellites in low Earth orbit for 
low-latency broadband communications. 
This will be the third launch of OneWeb 
satellites with SpaceX, and OneWeb’s 17th 
launch overall.  
 
March 11/12, 2023 
Falcon 9 - SpaceX CRS 27 
Launch site: LC-39A, KSC 
A SpaceX Falcon 9 rocket will launch a 
Dragon 2 spacecraft on a cargo resupply 
mission to the International Space Station. 
The flight is the 27th mission by SpaceX 
conducted under a Commercial Resupply 
Services contract with NASA. 

 
March 2023 
Falcon 9 - Starlink 2-8 
Launch site: SLC-4E, Vandenberg SFB 
A SpaceX Falcon 9 rocket will launch an-
other batch of Starlink internet satellites. 
This mission will deploy the Starlink satel-
lites into a high-inclination orbit inclined 70 
degrees to the equator.  
 
March 2023 
Proton - Olymp-K 2 
Launch site: Baikonur Cosmodrome 
A Russian government Proton rocket with a 
Breeze M upper stage will launch an Olymp
-K communications satellite for the Russian 
military. 
 
Mid-March 2023 
GSLV Mk.3 - OneWeb 18 
Launch site: Satish Dhawan Space Cen-
ter 
India’s Geosynchronous Satellite Launch 
Vehicle Mk. 3 (GSLV Mk.3) will launch 36 
satellites into orbit for OneWeb, which is 
developing a constellation of hundreds of 
satellites in low Earth orbit for low-latency 
broadband communications. 
 
March 17/18, 2023 
Falcon 9 - SES 18 & SES 19 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch SES 
18 and SES 19 communications satellites 
for SES of Luxembourg. SES 18 and 19, 
built by Northrop Grumman, will provide C-
band television and data services over the 
United States.  
 
March 2023 
Starship - Orbital Test Flight 
Launch site: Starbase, Boca Chica 
A SpaceX Super Heavy and Starship 
launch vehicle will launch on its first orbital 
test flight. The mission will attempt to travel 
around the world for nearly one full orbit, 
resulting in a re-entry and splashdown of 
the Starship near Hawaii.  
 
March 2023 
Falcon 9 - Starlink 6-2 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch an-
other batch of second-generation Starlink 
V2 Mini internet satellites.  
 
March 2023 
Delta 4-Heavy - NROL-68 

Launch site: SLC-37B, Cape Canaveral 
SFS 
A United Launch Alliance Delta 4-Heavy 
rocket will launch a classified spy satellite 
cargo for the U.S. National Reconnais-
sance Office. The largest of the Delta 4 
family, the Heavy version features three 
Common Booster Cores mounted together 
to form a triple-body rocket. This is the pe-
nultimate flight of a Delta 4 rocket. 
 
March 2023 
Falcon 9 - SDA Tranche 0 
Launch site: SLC-4E, Vandenberg SFB 
A SpaceX Falcon 9 rocket will launch 
around 10 Tranche 0 demonstration satel-
lites for the U.S. military’s Space Develop-
ment Agency. The launch is the first of two 
Falcon 9 missions to carry SDA demonstra-
tion spacecraft for a future constellation of 
military missile tracking and data relay sat-
ellites 
 
TBD 2023 
Falcon 9 - Starlink 5-5 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch an-
other batch of Starlink internet satellites.  
 
April 2023 
Falcon 9 - O3b mPOWER 3 & 4 
Launch site: SLC-40, Cape Canaveral 
A SpaceX Falcon 9 rocket will launch the 
second pair of O3b mPOWER broadband 
internet satellites into Medium Earth Orbit 
for SES of Luxembourg. The satellites, built 
by Boeing, will provide internet services 
over most of the populated world, building 
on SES’s O3b network.  
 
April 7, 2023 
Falcon 9 - Intelsat 40e/TEMPO 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch the 
Intelsat 40e communications satellite for 
Intelsat. Intelsat 40e will join Intelsat’s 
“Epic” fleet of high-throughput satellites, 
providing in-flight connectivity and other 
mobile communications services over 
North and Central America. Intelsat 40e is 
a partial replacement for Intelsat 29e, 
which failed in 2019. Intelsat 40e hosts 
NASA’s Tropospheric Emissions: Monitor-
ing of Pollution (TEMPO) instrument to 
measure atmospheric chemistry and moni-
tor air pollution over North America.  
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April 8, 2023 
Falcon Heavy - ViaSat 3 Americas 
Launch site: LC-39A, KSC 
A SpaceX Falcon Heavy rocket will launch 
the ViaSat 3 Americas broadband commu-
nications satellite. ViaSat 3 Americas is the 
first of at least three new-generation Boe-
ing-built geostationary satellites for ViaSat. 
A small communications satellite named 
Arcturus will launch as a secondary pay-
load for Astranis.  
 
April 2023 
Falcon 9 - Transporter 7 
Launch site: Vandenberg SFB or Cape 
Canaveral SFS 
A SpaceX Falcon 9 rocket will launch the 
Transporter 7 mission, a rideshare flight to 
a sun-synchronous orbit with numerous 
small microsatellites and nanosatellites for 
commercial and government customers. 
 
2nd Quarter 2023 
Falcon 9 - O3b mPOWER 5 & 6 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch the 
third pair of O3b mPOWER broadband 
internet satellites into Medium Earth Orbit 
for SES of Luxembourg. The satellites, built 
by Boeing, will provide internet services 
over most of the populated world, building 
on SES’s O3b network.  
 
2nd Quarter 2023 

Falcon 9 - WorldView Legion 1 & 2 
Launch site: SLC-40, Cape Canaveral 
SFS 
A SpaceX Falcon 9 rocket will launch the 
first two WorldView Legion Earth observa-
tion satellites for Maxar Technologies. Max-
ar plans to deploy six commercial 
WorldView Legion high-resolution remote 
sensing satellites into a mix of sun-
synchronous and mid-inclination orbits on 
three SpaceX Falcon 9 rockets.  
 
April 13, 2023 
Ariane 5 - JUICE 
Launch site: ELA-3, Kourou 
Arianespace will use an Ariane 5 ECA 
rocket, designated VA261, to launch the 
European Space Agency’s Jupiter Icy 
Moons Explorer mission, or JUICE. The 
JUICE spacecraft, built by Airbus, will make 
detailed observations of the giant gas plan-
et and its three large ocean-bearing moons 
— Ganymede, Callisto and Europa — with 
a suite of remote sensing, geophysical and 
in situ instruments. JUICE will enter orbit 
around Jupiter in July 2031. This will mark 
the final launch of Europe’s Ariane 5 rock-
et. 
 
April 2023 
Atlas 5 - CST-100 Starliner Crew Flight 
Test 
Launch site: SLC-41, Cape Canaveral 
SFS 
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, then return to Earth to land-
ing 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 21, 2023 
Antares - NG-19 
Launch site: Pad 0A, Wallops Island 
A Northrop Grumman Antares rocket will 
launch the 20th Cygnus cargo freighter on 
the 19th operational cargo delivery flight to 
the International Space Station. The mis-
sion is known as NG-19. The rocket will fly 
in the Antares 230+ configuration, with two 
RD-181 first stage engines and a Castor 
30XL second stage. This will be the final 
flight of an Antares 230+ rocket before a 
redesign with new U.S.-made engines.  
 
2nd Quarter, 2023 
Falcon 9 - Galaxy 37 
Launch site: SLC-40, Cape Canaveral 
A SpaceX Falcon 9 rocket will launch the 
Galaxy 37 C-band television broadcasting 
satellite for Intelsat. The spacecraft was 
built by Maxar.  
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