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 About Total Impulse 
Total Impulse is the official newsletter of the 
Jackson Model Rocket Club (JMRC), Tripoli 
Prefecture 96, NAR Section 620 and Huron 
Valley Rocket Society (HUVARS), NAR Section 
463. Published Bi-Monthly, Total Impulse is a 
space-modeling newsletter devoted to represent-
ing the diversity of interests in todayôs 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:  
 Total Impulse 
 Buzz Nau, Editor 
 E-mail: USSMidway@gmail.com 

COMM CHANNELS 
There are several ways to keep in touch with 
JMRC/HUVARS and its 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 serves as our primary e-mail 
listserv. Follow this link to join, 
https://groups.io/g/jmrc 
 
YouTube: Check out our launch videos on 
YouTube. Search for ñJMRCtvò and donôt forgot 
to Like the videos you watch and Subscribe to 
the channel. 
  
Facebook: If you are on FaceBook,  search for 
ñJackson Model Rocket Club JMRCò and request 
to be added. 
 
Discord: Our new chat channel for broadcasting 
notifications and interacting with members in-
stantly. Discord is an instant messaging social 
platform that also supports VoIP (voice over IP). 
It allows us an opportunity for members to so-
cialize, meet virtually with voice and webcams, 
ask questions, and more. Click on the invite link 
to join the server,  
https://discord.gg/pq88zUKMF9 

OUR CONTRIBUTORS 
The following members contributed articles 
or photos for this issue. Photos by Buzz 
Nau unless otherwise noted. 
 
Mark Chrumka Tony Haga 
Dale Hodgson Al de la Iglesia 
Scott Miller Richard Morrow  
Buzz Nau Chris Timm  

On the Cover: 
NASA Engineer Adam Hruszczyk in the VAB 
with the 175 ton crane in the background. -  
NASA photo 

CLUB OFFICERS 
President: Scott Miller 
Vice President: Roger Sadowsky 
Treasurer: Tony Haga 
Secretary: Buzz Nau 
Editor / NAR Advisor: Buzz Nau 
Board of Director: Al de la Iglesia 
Board of Director: Dale Hodgson 
Board of Director: Michael Lewandowski 
Board of Director: Mark Chrumka 
 

MEMBERSHIP 
To be a part of the Jackson Model Rocketry 
Club and Huron Valley Rocket Society means 
joining our family. We have monthly launches 
and take part in various educational events. We 
encourage our members to actively participate in 
our club projects, run for office in our annual 
elections, contribute to our monthly newsletter 
with articles or tips, and offer their expertise to 
the club. Members also enjoy no launch fees! 
 
Applications are available at a launch or request  
one from bod@jmrconline.com. Mail the com-
pleted form 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  

The winter months are often the hardest to 
find content for our newsletter, as the 
weather forces us into a rocketry hiberna-
tion from flying. Not everything is taking a 
nap though. Real-world events in space 
exploration continue, and it was my great 
pleasure to interview NASA engineer Adam 
Hruszczyk, who is also the nephew of one 
of our club members, Ron Watkins. This is 
a great behind-the-scenes view of the Arte-
mis program and NASA operations.  
 
If weôre not flying, we can at least party, 
right? Itôs the next best thing to attending a 
launch, and we held a great party this year. 
The BOD wishes to thank everyone who 
attended and donated greatly to the raffle 
and auction.  
 
Wintertime is also a perfect time for build-
ing and developing. There are two excel-
lent build articles on different Boyce Aero-
space 3D printed models by Mark Chrumka 
and Dale Hodgson. Al de la Iglesia details 
his development of an electronic thermal 
detection system in the Competition Corner 
that shows great promise and is affordable 
as well.  
 
If youôve wondered about the sequence of 
events with igniting a composite motor, our 
resident chemist, Tony Haga has you cov-
ered with his article aptly titled, So, What 
Happens Inside That Motor When The Igni-
tor Finally Lights? 
 
Chris Timm and I collaborated on this is-
sueôs scale data subject, the CleanSweep 
III sounding rocket developed by the Zim-
ney Corporation. It was a progression from 
land based air sampling rockets to air 
launching from a B-57B Canberra. 
 
This Winter break has also given me time 
to get back to a series of futuristic model 
rocket designs I started many years ago. It 
is an example of finding inspiration from 
different places to create something hope-
fully new and a little original.   
 
The next issue will be loaded with launch 
reports as April will be a busy month! We 
will have our club launch on April 11th, 
weather and field condition permitting, then 
there is LDRS-44 in Pence, Indiana on 
April 16th to the 19th that several of us are 
attending, and finally, CrapShoot at Mus-
kegon will close out the month on April 
25th and 26th. I hope to see many of you 
at these launch opportunities! 
Thanks for reading as always! 

Launch/Event Calendar - 2026 
Å vNARCON 2026 - Feb 21 
Å Maintenance Day - Mar 28 
Å March TBA (Horning 1) 
Å April 11 (Horning 1) 
Å LDRS 44 - April 16 - 19 (Pence, IN) 
Å Crapshoot XI - April 25-26 (Muskegon) 
Å May TBA (Horning) 
Å June TBA (Horning) 
Å NARAM 66 - June 23 - 29 (Muncie, IN) 
Å July TBA (Horning) 
Å August TBA (Horning) 
Å September TBA (Horning) 
Å October TBA (Horning) 
Å November 8 (Horning) 

NOTE: Launch dates are subject to change 
without notice.  Be sure to check the web-
site or Discord for the latest weather and 
field information.  
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In a recent conversation with long time member Ron Watkins, he 
mentioned his nephew, Adam Hruszczyk, who flew model rockets 
with him growing up, is now an engineer at Kennedy Space Cen-
ter working on the Artemis Program. I asked Ron if I could include 
that information in Total Impulse as it is pretty exciting for a club 
member to have a relation working on such an important aero-
space program. A few days later Ron told me Adam acquired per-
mission to chat with me about him and his involvement with Arte-
mis. The following is our Q&A and a unique look into Artemis.  
 
Adam: Hello fellow rocketeers! My name is Adam Hruszczyk, and 
I am an Engineer at the Kennedy Space Center.  
 
Total Impulse (TI): Can you share how your early experiences 
flying model rockets with your father and uncle sparked your inter-
est in aerospace engineering, and what specific moments stand 
out as pivotal in steering you toward a career at NASA and what 
drew you to space exploration? 
Adam: As a kid, I was always interested in learning how things 
worked. Whether it was tinkering with simple electronics or just 
quizzing the local repair person, my mind was curious to under-
stand. One fateful day my uncle Ron Watkins showed me his 
model rocket collection, and the questions started to fill my head 
as to how this little tube can fly. Uncle Ron gave me the oppor-
tunity to build and launch my first rocket, and the thrill of watching 
something I assembled from a few raw materials flying up into the 
sky was exhilarating! Around this same time, I got the chance to 
watch a Space Shuttle launch from the Kennedy Space Center, 
and I knew at that moment I wanted to be a part of humanityôs 
exploration of the stars. 
 
TI: Could you describe your specific role as an engineer on the 
Artemis II team?  
Adam: I started my contributions to the Artemis program back in 
2017 as a Human Factors and Industrial Engineer. In this role, I 
supported the design and development of various ground support 
systems across the entirety of Kennedy Space Center. From han-
dling and access equipment for use while assembling the rocket 
all the way up to control room display screens used to launch the 
rocket, my objective was to enhance the safety and usability of 
these designs to ensure mission success. 

After Artemis I, I was given the opportunity to take on my current 
role as an Engineer with the Cranes, Doors and Platforms depart-
ment. In this role I support the operations and maintenance of 
various assets required for the assembly of spacecraft and satel-
lites. Specifically for Artemis II, my group is responsible for operat-
ing the cranes used to process the various sections of the rocket 
and stack them together on the mobile launch tower. We are also 
responsible for configuring the movable platforms that allow ac-
cess to various parts of the rocket during the assembly phase. 
Finally, once everything is put together and the vehicle is ready, 
we retract all platforms and open the Vehicle Assembly Building 
(VAB) doors so the Crawler team can carry the vehicle and its 
launch tower out to the launch pad. 
 
TI: Compared to your early experiences (like model rocketry or 
initial engineering work), what's the most rewarding part of ensur-
ing success on a historic mission like Artemis II? 
Adam: Compared to that feeling of successfully launching your 
own model rocket, I would have to say the most rewarding part of 
this career is getting to watch the rocket sail into space on launch 
day. There is nothing like seeing the vehicle you helped put to-
gether from the ground up suddenly come to life, knowing it is 
heading to the moon. 

Adam Hruszczyk & Buzz Nau 

Adam Hruszczyk inside the VAB (Vehicle Assembly Building) - 
NASA photo 

VAB highbay 3 (HB3) with the big door in the background and all 
the Artemis access platforms that Adamôs group maintains  - 
NASA photo 
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Adamôs photo of Artemis II waiting on the pad for launch 

TI: Looking ahead, how do you see the Artemis program inspiring 
the next generation of rocketeers, and what specific goals of Arte-
mis II (like sustainable lunar exploration) excite you the most? 
Adam: I grew up hearing stories about the moon landings that 
this nation achieved before my lifetime. To me, it is inspiring to not 
only see but be a part of the next chapter in that story. With the 
rise in commercial space and the ultimate goal of planting human 
footprints on Mars, there are so many opportunities available for 
the next generation of rocketeers to choose from and inspire their 
own journey to take humanity to the stars.  

 
TI: For students or young engineers interested in engineering for 
space, what skills or experiences (beyond the basics) would you 
recommend they build to contribute to programs like Artemis? 
What advice would you give to young model rocketeers in our 
clubs who dream of working on space missions like Artemis? 

What educational paths or hands-on projects would you recom-
mend starting with? 
Adam: When I first started my studies in Aerospace Engineering, 
I had no idea of how many different areas of focus that are re-
quired to design, build and operate space exploration successful-
ly. The list of skills and talent is endless. My advice for all the 
young Engineers and rocketeers out there would be to look over 
the different types of companies and organizations working in the 
space domain and see what is being worked on now. Once you 
find one that speaks to you, go ahead and look through their job 
postings and see what skill sets they are looking for and then see 
if you can find a club, elective, or even some free content to learn 
those skills. Next, take those skills and look for an internship or a 
school project where you can utilize them and make them grow. 
 
TI: Finally, what message would you like to share with the mem-
bers of the Jackson Model Rocket Club and Huron Rocket Society 
about pursuing passions in rocketry, no matter what the scale? 
Adam: My final piece of advice would be to never let fear interrupt 
your opportunity to challenge yourself. You never know what cool 
hobby or skill may take you from an amateur rocketeer to an Aer-
ospace Engineer. Keep on chasing your dreams, and one day it 
will be your boots that are leaving the footprints for others to fol-
low.  
 
I want to extend my sincere thanks to Adam Hruszczyk for gener-
ously sharing his time and expertise on the Artemis II program -  
your perspective as someone working on the front lines made this 
conversation truly special. Massive appreciation as well to Public 
Affairs Officer Ellen Sharkey who made this possible and continue 
to keep the public connected to these groundbreaking efforts. As 
teams push through final tests, it's inspiring to see how close we 
are to watching four astronauts embark on humanity's first crewed 
lunar voyage in decades. Thanks for reading, and here's to safe 
skies and smooth orbits ahead! 

Adam Hruszczyk & Buzz Nau 

Artemis II leaving the VAB - NASA photo 
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Letôs dig deep inside a burning rocket motor and see what goes 
on. This might get a bit ñchemicallyò, so sit tight. But we are all 
rocket scientists, right? 
 
For this article, we will be talking about ammonium perchlorate 
composite propellant (APCP), the most common type used in 
solid rocket motors (e.g., Space Shuttle boosters, many military 
applications, and our amateur rockets). APCP consists primarily 
of: 

¶ Ammonium perchlorate (NHϞClOϞ) as the oxidizer (usually 
~60ï80% by mass) 

¶ A fuel/binder like hydroxyl-terminated polybutadiene (HTPB) 
or similar polymer (~10ï20%) 

¶ Powdered aluminum (Al) as a high-energy metal fuel (~10ï
20% in many formulations) with other metals added for color 

¶ Minor additives (catalysts, stabilizers, etc.) 
 
When that ignitor finally lights, and the rocket motor starts to burn, 
a complex sequence of reactions occurs across condensed (solid/
liquid) and gas phases. The process is not a single reaction but a 
series of decomposition, pyrolysis (the breaking of molecular 
bonds), diffusion, and flame reactions at very high temperatures 
(often greater than 2000ÜC) and pressures. 
 
The first of our reactions begins with the thermal decomposition of 
ammonium perchlorate in the condensed phase near the burning 
surface (around 300ï600 ÁC and higher under motor conditions): 

¶ NHϞClOϞ Ÿ NHϝ + HClOϞ 
 
This is the critical initiating step. Ammonia (NHϝ) and perchloric 
acid (HClOϞ) vaporize and enter the gas phase. This decomposi-
tion is slightly endothermic (gives off heat) overall but becomes 
self-sustaining due to heat feedback from subsequent flames. 
 
Now things really get going. The gases mix and begin a series of 
reactions very close to the propellant surface. 
Oxidizer-rich reactions (from AP decomposition): 

¶ Perchloric acid decomposes further, releasing oxygen and 
chlorine species 

¶ HClOϞ Ÿ HCl (hydrochloric acid) + 2OϜ (lots of other stuff 
going on with this step as well but this is the big one) 

Perchloric acid and hydrochloric acid are responsible for that 
sweet acid smell when the smoke blows back over the flight line. 
 
Ammonia oxidizes: 

¶ NHϝ + oxidizers Ÿ NϜ + HϜO (with intermediates like NO, 
NOϜ, etc.) 

 
Fuel-rich reactions (from binder pyrolysis): 

¶ The HTPB or similar binder pyrolyzes into hydrocarbon frag-
ments (C H, CO, HϜ, etc.) 

 
The main components of the motor flame include: 

¶ Hydrocarbons + oxygen from AP Ÿ COϜ + HϜO (highly exo-
thermic) 

This is the main heat-releasing reaction driving the burn. 
Aluminum combustion (in Al-containing propellants): 
Aluminum particles melt, ignite, and burn: 

¶ 2Al + 3/2 OϜ Ÿ AlϜOϝ (or via intermediates like AlO, AlϜO) 

This is often the rate-limiting step due to diffusion to the droplet 
surface and occurs partly in the motor chamber and partly in the 
exhaust plume. It significantly increases flame temperature and 
specific impulse but produces solid AlϜOϝ as condensed combus-
tion products (smoke/particles). Youôll see this as the slag stuck 
on the nozzle after finding your rocket in the corn. 
 
We can simplify the overall reaction (more or less) like this. 
For a typical AP/Al/HTPB propellant, the net combustion can be 
approximated (ignoring some stuff and assuming complete reac-
tion): 

¶ NHϞClOϞ + Al + binder hydrocarbons Ÿ NϜ + HCl + HϜO + 
COϜ + AlϜOϝ + heat + other minor products 

 
Other stuff that flies out of the motor nozzle include: 

¶ Major gases: HϜO, COϜ, NϜ, CO, HCl 

¶ Minor/trace: ClϜ, NO, ClO, OH, HϜ, etc.  

¶ Condensed: AlϜOϝ (alumina smoke/particles) 
 
Chlorine ends up mostly as HCl in the exhaust (corrosive so this 
is what beats up our blast defectors), with some formation of other 
chlorine compounds depending on exact conditions. 
That bright flame that shoots out is composed of: 

¶ AP monopropellant flame (premixed NHϝ + HClOϞ decompo-
sition products) 

¶ Binder flame (fuel-rich) 

¶ Primary diffusion flame (oxidizer + fuel mixing) 

¶ Al combustion zone 
 
The proximity and intensity of these flames to the surface control 
the burn rate, which increases with pressure. 
 
In summary, the burning of an ammonium perchlorate rocket mo-
tor is dominated by the dissociation of NHϞClOϞ into NHϝ and 
HClOϞ, followed by oxidation of ammonia, hydrocarbons from the 
binder, and aluminum, producing hot gases (mainly HϜO, COϜ, NϜ, 
HCl) and alumina particles for thrust. The exact species distribu-
tion depends on formulation, pressure, temperature, and com-
pleteness of combustion. 
 
Reference:  
Experimental Solid Propellant, Terry McCreary, Muray. KY. 2000 

Tony Haga 

Tony Hagaôs LOC Iris at Thunderstruck 2025 
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Steve Kristal and John Potts 

Itôs been a long cold winter so far, but it was warm inside the 
Freedom Township Hall on 7 February for the annual JMRC/
HUVARS Winter Party & Club Meeting. This was the third year at 
this venue and it has been a great place for our once a year party 
get together.  
 
We started an hour earlier this year which turned out well be-
cause, thanks to our generous members, there was an enormous 
amount of donations towards the raffle and auction. But first, we 
had our usual potluck lunch and as usual, there was an incredible 
amount of great dishes to choose from. You canôt say anyone 
goes away hungry from this event.  

After eating and before we could slip into a food coma, our presi-
dent Scott Miller kicked off the meeting portion of the party. You 
can checkout the highlights in Club News on page 26.  

 
With the business out of the way we were able to move on to the 
fun part of the meeting, acquiring more rocket stuff! As mentioned, 
there was an amazing amount of raffle and auction items to be 
had. This was the largest amount of items by far than any previ-
ous party. There were nice new and out of production kits, 3D 
printed items including lamps that John Potts and Scott Miller 

made. Not surprising, there were several good bidding wars dur-
ing the auction as there were many sought after items, several 
that sold for absolute bargains. Regardless, we pulled in over 
$2,000 from the raffle, auction, and membership renewals at the 
party. That might be a record! 

There was also a White Elephant gift exchange run by Mark 
Chrumka. Thirteen members brought gifts for the exchange that 
often see gifts change hands through the rounds. The one gift that 
moved the most was 2 packs of B14-0 booster motors. One Estes 
diamond pack and one Centuri pack from the early 70s. It ended 
up with Buzz Nau who drew lucky number 13.  
 
We want to thank everyone who attended and helped with setup, 
cleanup, who brought food items to share, and donations for the 
raffle and auction. It was great to see several new members in 
attendance as well as long time members. This was a great start 
for 2026 and we hope to see you all on the field once flying starts.  

The food was great and plentiful 

Raffle ticket sales are open 

Some of the raffle/auction items 

Buzz Nau - photos Al de la Iglesia & Roger Sadowsky 
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El Presidente attending to business  

Tony with the last white elephant gift 3d printed lunar lamp donated by Scott Miller 

Jeff Jerzy, Tony and Mary Haga, and Julie Hodgson 

Julie and Dale Hodgson, Jay Calvert, and Herb Crites 


