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CLUB OFFICERS 
President: Scott Miller 
Vice President: Roger Sadowsky 
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Secretary: Rob Dickinson 
NAR Advisor: Buzz Nau 
Communications: Dan Harrison 
Board of Director: Dale Hodgson 
Board of Director: Bob Dickinson 
Board of Director: Mark Chrumka 
 
MEMBERSHIP 
To become a member of the Jackson Model 
Rocketry Club and Huron Valley Rocket Society 
means becoming a part of our family.  We have 
monthly launches and participate in many edu-
cational events.  We encourage our members to 
actively participate in our club projects, running 
for office in our annual elections, contributing to 
our monthly newsletter with articles or tips, and 
offering services to the club in their area of ex-
pertise.  We have many members comprised of 
children, men, women, professionals, lay people, 
educators and people from many other walks of 
life.  
You may fill out an application at a launch or 
request an application from one of our board 
members at scott@sfsmindustries.com and mail 
it along with a check for the annual membership 
dues ($30.00 individual or $40.00 family) to our 
mailing address:  
JMRC/HUVARS  
C/O Rob Dickinson  
6237 Arroyo Vista Dr.  
Rockford MI 49341  
Members enjoy no launch fees, participating in 
club projects, and meeting an incredible group of 
positive people.  
 
COMM CHANNELS 
There are several ways to keep in touch with the 
JMRC/HUVARS and it’s members. 
 
Website: http://www.jmrconline.org. Information 
includes directions to launch sites & schedule, 
range procedures, and instructions on how to 
join the club.  
 
Groups.io: The JMRC groups.io site is a place 
to share files and also serves as our primary e-
mail list serv. Follow this link to join, 
https://groups.io/g/jmrc 
 
Facebook: If you have a FaceBook account  
search for “Jackson Model Rocket Club JMRC” 
and request to be added. 
 
GroupMe: Our new chat channel for broadcast-
ing notifications instantly using a free download 
client for IOS and Droid as well as by SMS text 
messaging. You can join the notification chat 
after creating a free account and following this 
link, 
https://groupme.com/join_group/28013422/zc5IC1  

 Welcome to the November - Decem-
ber 2018 issue of Total Impulse. The year isn’t 
ending quite the way we hoped. Rain and wind 
have cancelled the last two launches of the year. 
We hoped to help the students from Sylvania 
High School earn their Junior Level 1, but it’s 
going to have to wait till Spring. 

 In case you didn’t know, we used last 
year’s and this year’s NAR grant money along 
with club funds to purchase two new items. First 
is a tripod mounted weather station. It provides 
all kinds of nice data and is Bluetooth capable. 
The other item is a 40 foot linesman pole for 
rocket retrieval. Don’t forget we also have Dave 
Glover’s retrieval line launcher in the trailer when 
they’re way up there in a tree.  

 The Christmas party is tentatively 
scheduled for January 12, 2019 at the Grotto 
Club in downtown Jackson. Stay tuned for confir-
mation via email. It’s always a great time and we 
all hope you consider attending. It’s a pot luck 
affair and at some point Scott will post an online 
signup sheet.  

 

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 

Member News - Mike Jacobs 

Mike just sent me photos of the motor test stand 
he’s building. This project is incredible! Mike 
says he still has a significant amount of work left 
to do, but hopefully he and Dan can start tests 
on this Spring. Good luck Mike and thanks for 
sharing! 

MEMBERS -  
Please consider contributing to the newsletter! 
Reviewing past issues will give you a good idea 
for something to submit. Long or short articles, 
project reports, product reviews, plans, build 
reports, competition plans or techniques, tech-
nical report…. All submissions are appreciated! 

On the Cover: 

(top) NASA M2-F1 and M2-F2 on Edwards ramp 
(bottom right) USAF ordnanceman uncrates an inert 
AGM-65 Maverick air-to-surface missile 

Launch/Event Calendar 
• Holiday Party (January 12, 2019 - tentative ) 
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. 

Welcome New Members! 
Please welcome our new members and make 
sure to say Hi and introduce yourself at a future 
launch. 
Larry Dasch - March 2018 
Jeremy Sell - May 2018 
Don Nichols - May 2018 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  

http://www.jmrconline.org�
https://groups.io/g/jmrc�
https://groupme.com/join_group/28013422/zc5IC1�
https://www.facebook.com/fziegler13/�
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 Lifting bodies are wingless, low lift-to-drag aircraft that 
generate lift from the shape of their airframe or “body”. During the 
1960’s and 70’s a pioneering group of research engineers, techni-
cians, and test pilots established a low-profile, low-budget pro-
gram to investigate the flight characteristics of lifting body flight. 
They felt this research could potentially lead to vehicles that would 
reenter the atmosphere from orbit and land like a conventional 
aircraft rather than use a capsule recovered by parachute. The 
advantages for this mode of re-entry were obvious, chief among 
them; reusability and controllability. The program was incredibly 
successful as the data gathered benefited the Space Shuttle orbit-
er, X-33, X-37B, X-38, and other future vehicles.  

 In 1957, Alfred Eggers, an aerodynamicist at Ames Re-
search Center in Mountain View, California, used nose cone re-
entry research data to develop a half cone design that would re-
main stable through hypersonic to subsonic speeds and still have 
a lift-to-drag ratio capable of controlled flight through to landing. 
Around the same time, researchers at Langley Research Center 
in Hampton, Virginia, were also investigating lifting body designs 
for re-entry from orbit instead of using nose cones (capsules).  

 The lifting body theory may not have resulted in a 
manned flight program were it not for the effort of four men;  

Dale Reed, an aerospace research engineer with NASA’s Dryden 
Flight Research Center (DRFC) at Edwards Air Force Base in 
southern California. He successfully built and flew lifting body 
models dropped from radio control airplanes and presented a 
proposal to develop the concept further leading to manned re-
search vehicles. 

Dick Eldredge, another Dryden research engineer who believed in 
the concept proposed by Reed and helped develop the early re-
search plans. 

Milt Thompson, a NASA test pilot at Dryden. Reed and Eldredge 
sought and received Thompson’s support for the project. Thomp-
son believed in the design and helped the engineers convince 
DFRC Director Paul Bikle to approve the concept for further inves-
tigation with a manned flight project. Milt was an X-15 veteran 
pilot and at the time was also selected for the X-20 Dyna-Soar 
project. 

Finally, Director Paul Bikle, who steadfastly supported the re-
search and found a way to fund it discretely, keeping it off the 
radar from administrators “back east” who might have shut the 
program down in its early stages. Later he would put his career on 
the line to see the research continue at a vital crossroad.  

 

 

NASA Test Pilot Milt Thompson with the M2-F1 “Flying Bathtub” - NASA photo 

Dale Reed in 1967 with his early model and actual M2-F1 Lifting Body - NASA photo 
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M2-F1 

 The first lifting body research 
vehicle was the unpowered M2-F1. Dale 
Reed and fellow engineer Dick Eldredge 
created a research plan resulting in a glid-
er that was an upscale of the model Reed 
had shown could fly. The 13 degree, half 
cone design was based on research from 
the Ames Research Center. The main goal 
was to prove a lifting body vehicle of this 
design could be controlled and to investi-
gate landing procedures such as angle of 
attack, speed envelope, and flare to land-
ing process.  

 The outer shell was 3/32nd ply-
wood over a tubular frame giving it the 
nickname of “the flying bathtub”. It also 
utilized many off the shelf parts such as 
the landing gear from a Cessna 150 in an 
effort to keep costs as low as possible 
using local, discretionary funds.  All the 
construction work was performed by volun-
teers with the exception of the shell which 
was built by a local sail plane builder. The M2-F1 was completed 
in four months and with Alfred Eggers support, the Ames Re-
search Center agreed to give the project priority wind tunnel tests. 
This testing would not occur until after some initial ground tow 
tests.  

 Back in 1962 estimating flight characteristics was done 
through mathematics and without the assistance of computer 
modeling. This task fell to Ken Iliff who developed free flight and 
on-tow characteristics using wind tunnel data from Ames on lifting 
body scale models. He calculated a rotation speed of 59 mph and 
a lift-off speed of 85 mph which now gave the team an idea of 
what kind of ground tow vehicle they were going to need.  

 Milt Thompson had used a simple flight simulator for X-
15 flights and asked if one could be developed for the M2-F1. 
Junior engineers Bertha Ryan and Harriet Smith had recently of-
fered volunteer time for the project and were tasked with this re-
quest. Neither had any flight simulator experience, but then no 
one had much experience with simulators. This was even more 
difficult due to the radical, pioneering design having six tail control 
surfaces to model. The engineering team developed two control 
schemes, number one was conventional and number two differed 
in that roll was controlled by the rudder pedals rather than the 
stick. The engineering team favored scheme one with convention-
al control while Thompson pre-
ferred scheme two from his tests 
in the simulator.   

 

The Pontiac Catalina Ragtop 
and Ground Tows 

 While waiting for wind 
tunnel testing at Ames and be-
fore committing to air-tows, the 
team wanted to test handling in a 
series of ground tow tests first 
considering so many unknowns 
for such a unique craft. Reed and 
Eldredge, supplied with scale 
model wind tunnel data, Illif’s 
calculated flight characteristics, 
and a known flight weight of 

1,000 pounds determined they didn’t have 
a vehicle on hand that was capable of tow-
ing the M2-F1 fast enough to get it off the 
ground. The answer was obvious, they 
needed a muscle car. With help from the 
procurement office they managed to spe-
cial order a Pontiac Catalina convertible 
direct from Pontiac with the largest engine 
available and four speed manual transmis-
sion. Even then, they needed to send it to 
a speed shop for further hot-rodding so it 
would be capable of running a consistent 
140 mph on the lakebed. A roll bar was 
added and a passenger seat installed fac-
ing backwards to observe the M2-F1 while 
on tow. It was also painted like other 
ground support vehicles, given a govern-
ment plate, and “NASA” logos on the 
doors. Regardless, any time there was a 
visitor from NASA HQ, Bickle would get 
the word out to hide the Pontiac.  

 Initial ground tow tests showed a 
tendency for PIO or pilot induced oscilla-

tions as soon as the wheels left the ground, which was predicted 
by the engineers. They wanted a switch to control scheme one 
and while Thompson was disappointed in the change, he went 
along with the deci-
sion. Subsequent 
ground tows resulted 
in stable control up to 
twenty feet off the 
ground. Thompson 
had about ten seconds 
of free-flight after tow 
release before flaring 
to land. They were on 
the right path. 

 

Wind Tunnel Testing 

After 48 ground tows 
in early 1963 the M2-
F1 was shipped off to 
Ames for full size wind 
tunnel testing. This 
analysis was instru-
mental in refining the control rigging, gearing, and small aerody-

namic tweaks for initial air-tow 
flight attempts. Another interesting 
note is that someone, usually Milt 
Thompson or Dick Eldredge, had 
to sit in the cockpit. The M2-F1 had 
no remote systems, so to make the 
best use of the wind tunnel time 
someone had to be aboard to 
make control changes which sped 
up the process considerably. After-
wards it took hundreds of hours to 
manually plot all the data points to 
graph. Many of the team members, 
including Thompson, pitched in 
time to get this chore done. This 
data was invaluable in updating the 
flight simulator. 

M2-F1 simulator - NASA photo 

M2-F1 with Pontiac Catalina tow car - NASA photo 

M2-F1 mounted in Ames wind tunnel - NASA photo 
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Air-Towing “Wait, you’re really going to try and fly this 
thing?” 

 NASA’s R4D Skytrain (Navy version of the C-47) was 
selected as the tow aircraft and as soon as a tow hook had been 
acquired NASA administrators realized the team was actually 
considering manned fight in the M2-F1. Joe Vensel, the local 
Chief of Flight Operations grounded the project until they installed 
an ejection seat. This caused all kinds of rework because now the 
vehicle was 1,250 pounds. This obstacle was overcome by using 
a newly developed ejection seat for the USAF T-37 jet trainer.  

  The next road block was the chief of the Research Divi-
sion, Thomas Toll. He had misgivings over the actual real world 
benefit of the program and thought any application for a lifting 
body as a reentry vehicle would be too heavy to be practical. He 
didn’t feel going forward was worth putting a pilot at risk. No 
amount of persuasion would convince him to change his mind and 
then something amazing happened. Paul Bikle gave the go ahead 
for the program to proceed with air-tow flights without the Re-
search Division’s endorsement. This is an incredible example of 
courage and belief in his staff since it would have definitely ended 
Bikle’s career if Thompson was injured or killed flying the M2-F1.  

 They performed several more ground-tows to get a feel 
for any handling differences with the additional weight of the ejec-
tion seat. On 16 August 1963 at 7 AM, the team gathered at the 
south end of runway 17 on Roger’s dry lakebed. The plan was to 
tow the M2-F1 to a release altitude of 12,000 feet. Once released 
the observers in the R4D as well as Fred Haise flying chase in a T
-37 would monitor Milt Thompson and the M2-F1. The first flight 
couldn’t have been more perfect. Release was clean and after 
descending to 9,000 feet Thompson performed a practice flare for 

landing. He then established level flight and turned for final above 
the lakebed. At 1,000 feet he pushed over in a dive to reach 150 
mph. At 200 feet he began the flare maneuver that took ten sec-
onds and Thompson would then have approximately three to five 
seconds for any final adjustments. If he needed more time he 
could ignite a small solid rocket motor in the tail to give him 
“instant L/D” (lift/drag). Pulling out of his 20 degree dive Milt 
Thompson nailed the flare, landing right where they had planned 
on runway 18 without the use of the “instant L/D”.   

 Milt Thompson went on the make the next seventeen 

flights before it was agreed to begin checking other pilots out in 
the unique aircraft. These new pilots included Bruce Peterson, 
Don Malick, and Chuck Yeager. Over the next two years it was 
flown extensively to collect data and from 1965 to 1966 it was 
used as a check out craft for those pilots that hoped to fly the M2-
F1’’s successors, the M2-F2 and HL-10. 

M2-F2 

 Interest in lifting bodies increased dramatically after the 
successful flight of the M2-F1 and not just within NASA, but also 
by the US Air Force. Not everyone was in the know about it 
though. NASA Administrator James E. Webb was not aware of 
the program and was asked at a congressional committee meet-
ing if he was starting another multibillion dollar program that con-
gress was not aware of nor approved. Bikle immediately received 
a concerned phone call, but was able to calm things down when it 
was learned he had only spent $30,000 on the venture. 

 The next step forward in the program was a build an all 

M2-F1 on tow behind R4D Skytrain  - NASA photo 

(L-R) Milt Thompson, Chuck Yeager, Bruce Peterson, and Don Mallick,  - NASA photo 
M2-F1 under tow,  - NASA photo 
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metal, rocket powered heavy weight vehicle to advance the re-
search further. The Dryden team advocated for two vehicles 
based on the M2-F1 design that was designated the M2-F2. Ra-
ther than build two, NASA HQ approved one M2-F2 and one HL-
10, a design from a Langley Research proposal that was submit-
ted around the same time as the Dryden proposal.  
 The M2-F2 was a half cone design same as it’s prede-
cessor minus the side winglets. These would not be practical on a 
reentry vehicle and the Ames team was also concerned that heat 
generation under rocket power would effect their durability. So, 
despite Dale Reed’s wishes the M2-F2 would be a true half cone. 

Ken Iliff and the analytic team uncovered instability problems they 
believed would be remediated with a third, center fin. The Ames 
team as well as Milt Thompson felt the third fin would present 
another problem with controllability from side gusts and the third 
fin was omitted. This would prove to be flawed decision later on.  
Other design changes from the M2-F1 included the cockpit being 
moved forward to remedy balance and location issues from the 
proposed rocket motor and fuel tank. The flight controls were also 
modified significantly.  

 Dale Reed submitted a Request For Proposal (RFP) for 
the M2-F2 and HL-10 and Northrup won the bid on 2 June 1964. 
An agreement with the US Air Force divided program responsibili-
ties between the two organizations. NASA provided vehicle 
maintenance, ground and instrumentation support. The Air Force 
was responsible for the B-52 launch aircraft as well as support 
aircraft, vehicle rocket motors, pilot personal equipment, and med-
ical support. Test pilots were supplied by both partners. 

 About this time an opportunity was considered to launch 
a M2 on top of a surplus Apollo Little Joe II booster. The plan did-
n’t go far once it was learned that the motors in the four Little 
Joe’s were out of date and would require an inspection costing 
$1,000,000 per rocket! This was half the amount of the Northrup 
contract, so the idea ended abruptly right there. 

 The M2-F2 rolled out of Northrup’s Hawthorne plant on 
15 June 1965 and shipped to Edwards for instrumentation well 
before the HL-10. Design problems were discovered during the 
HL-10’s construction delaying its completion. Made of aluminum, 
It weighed in at nearly 5,000 pounds, had retractable landing 
gear, and it’s appearance was as futuristic looking as any other 
vehicle at the flight research center at the time.  

 After a series of seven captive flights with the B-52 to 
work out operability bugs the M2-F2 was ready for its first drop 
glide flight on 12 July 1966. As with the M2-F1 the first flight would 
be made by Milt Thompson and the objectives were simple. After 
the drop at 45,000 feet Thompson would initiate two 90 degree 
left turns, a simulated landing at 22,000 feet and test the rudder/
aileron ratio interconnect before landing.  The interconnect test 
nearly became catastrophic when Thompson inadvertently dialed 
it in the wrong direction causing an extreme side to side oscilla-
tion. He recognized the error and after resetting the interconnect 
and stopped control input (hands off the stick) the M2-F2 settled  

M2-F2 on ramp - NASA photo 

Milt Thompson in M2-F2 attached to B-52 Mothership - NASA photo 

M2-F2 and F-104 chase plane - NASA photo 
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back into a level glide on final. At 1,200 feet and 280 knots Thom-
son began the flare, deployed the landing gear and touched down 
on target at 164 knots.    
 Milt Thompson went on to make four more glide flights in 
the M2-F2 before retiring as a test pilot and moving into manage-
ment. In addition to Thompson; Bruce Peterson, Jerry Gentry, and 
Don Sorlie combined to make the first fourteen glide flights then 
the vehicle was grounded on 14 November 1966 for the installa-
tion of the  LR-11 rocket motor system. Jerry Gentry made four 
glide flights to test flight characteristics after the installation was 
complete.  

 On 10 May 1967 Bruce Peterson made his third flight of 
the M2-F2. In December 1966 he had made the first flight of the 
HL-10 lifting body and was barely able to control it to a successful 
landing due to a serious design flaw. On this flight in the M2-F2 he 
wouldn’t be so fortunate. In no way was the M2-F2 considered an 
easy aircraft to fly and it required full attention at all times to pilot it 
successfully. During this flight as Peterson descended through 
7,000 feet, he encountered a severe dutch roll (the tail slides side 
to side combined with severe roll movement). He recovered from 
this condition, but was no longer lined up with the intended land-
ing area. Smoke markers were used at the target landing spot to 
assist pilots with judging their altitude above the lakebed. This 
visual reference was important for initiating the flare to landing. 
Losing altitude quickly and lacking his landing reference Peterson 
then became more distracted as the rescue helicopter flew direct-
ly into his flight path. He became preoccupied with the collision 
potential and once it was gone he simply ran out of time and alti-
tude. He tried to gain some additional time by firing the “instant L/
D” rocket, but it was too late. Peterson attempted  lowering the 
gear, but it was not fully locked when the M2-F2 hit the lakebed 
shoving the gear back up and subsequently resulting in the vehi-
cle rolling six times and bouncing 80 feet into the air.  

 During the construction of the M2-F2 there was a debate 
about how to address the weight and balance problem. Despite 
the cockpit being moved forward there was still a need to add 
more weight to the front. Depleted uranium and even gold was 
considered as ballast before settling on reinforcing the cockpit. 
This decision was fortuitous as it was cited for saving Peterson 
from fatal injury. He still suffered a broken hand and serious head 
and facial injuries. Also, he unfortunately lost sight in his right eye 
due to a staph infection while recovering in the hospital. Bruce 
Peterson returned to Dryden after his recovery as a research en-
gineer and also flew some research support missions. A couple of 
years after the crash the incident and film were used as the lead 
in to the television show, The Six-Million Dollar Man. The crash of 
the M2-F2 was the only serious accident during the twelve and a 
half years of the lifting body program. It is unfortunate that this 
mishap is the most popular incident of an otherwise successful 
program.   

 The battered M2-F2 was sent back to Northrup where 
they were to check if the airframe was salvageable. At the Ames 
Research Center the lifting body team there led by Jack Bronson 
investigated possible solutions for the design control issues.  
There were five solutions tested with wind tunnel models and the  
solution that worked best was the addition of a third vertical fin 
between the two outboard fins, just as Ken Illif predicted. With a 
corrective action plan and repairable airframe, the team then had 
to convince NASA management to fund the repair work. This pro-
cess took three years where the M2-F2 would eventually be re-
born as the M2-F3.  

 It would be another ten months after Bruce Peterson’s 
crash before another lifting body would fly and that vehicle would 
be the modified HL-10. Part two of this article will explore the HL-
10, M2-F3, as well as the X-24A/B.  

References: 
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Edwards, CA, NASA Dryden Flight Research Center 

Gibbs, Yvonne (Ed) (2017), NASA Armstrong Fact Sheet: Lifting 
Bodies, Armstrong Flight Research Center website 

Dryden Flight Research Center Web Photo Collection 

Bruce Peterson and M2-F2 on dry lakebed - NASA photo 

M2-F2 on dry lakebed after crash on 10 May 1967- NASA photo 
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 The NASA lifting body program 
resulted in several model rocket lifting bod-
ies. There is the Quest HL-20 and Dr. 
Zooch Lifting Body Shuttle to name a cou-
ple, but the very first was the Centuri X-24 
Bug.  
 The “Bug” consisted of a paper 
shroud that was formed into a triangular 
shape by the motor tube centering ring 
former. The shroud and fins were pre-
printed heavy card stock and a plastic nose 

cone topped the motor tube. Launch 
lugs were sandwiched in mid-way in 
the fins to keep them rigid and there 
was also a card stock canopy.  
 It was released in 1972 
and was produced until 1981. It was 
available around the same time as 
the TV show, The Six-Million Dollar 
Man, so the shape and design were 
somewhat familiar with the public. 
Included in the kit was the TIR-24 
Model Rocket Lifting Bodies Tech-
nical report.  
 I have built several since 
1972 and while they’re fun to fly to 
say they glide is being …. generous. 
Regardless, the design is unique, 
futuristic, and looks great for such a 
simple model.  
 Squirrel Works Model 
Rocketry sells a X-24 clone called 
the “X-RV”. It sells for a reasonable 
$9.95 and can be found at http://
squirrel-works.com/catalog/xrv/xrv.html.  
 
 On 27 August 2016 Chris “Hans” 
Michielssen posted a letter on his blog site, 
Model Rocket Building from Larry Brown. 
Larry worked in R&D at Centuri and was 
the designer of the X-24. In the letter he 
explains how the design came about. Chris 
graciously gave me permission to reprint it 
in this article. 
 
 “Hello. 
 For 4 years, I worked in R&D at 
Centuri engineering with Grant Boyd as the 
divisional head.  The X-24 was one of my 
designs. 
 A few years prior, I worked in 
Quebec in a high-rise office building. We're 
talking 1969. I don't remember how many 
of us were involved, but somehow, we got 
into a contest to see who could make a 
Styrofoam coffee cup fly the best. I think it 
started by spiral-footballing them into trash 
cans and evolved (or degenerated) from 
there. Finally, we were launching off the 
roof. I was into model rocketry and interest-
ed in lifting bodies, so I tried adding tiny 
lumps of modeling clay to the nose and to a 
spot near the rim to see if I could get the 
cup to assume an angle of attack while 
falling. Eventually, I had a flying cup... hor-
rible by any standards other than maybe 
any other Styrofoam cups. 
 Pages blow off the calendar and 
I'm in Arizona at Centuri. They had a rocket 
called the Point, a paper cone with no fins 
needed.   I started fooling with it and, 
thanks to a plastic nose cone (weightier 
than the Point's balsa) and some modeling 

clay at a point near the rim. Sure enough, it 
went up kinda straight and sort of glided 
back down. I stuffed a more triangular in-
sert into it so the clay weight could offer 
more roll stabilization and added a paper 
cockpit and a paint job. It worked even bet-
ter. So I suggested it as a product: MR's 
first lifting body. The boss wanted fins. I 
worried that any warping or misalignment 
of the fins would induce roll - and then it 
wouldn't glide.  Lost that one. For NARAMs 
and local demos, I took to using only the 
tips of the cut-out fins, more for decoration 
than anything else. Aerodynamically, the X-
24 has less drag with no fins or maybe with 
tiny glue-ons to resemble pods of some 
sort. 
 If you're still fooling around with 
this, try making a card-stock pattern, print-
ing up a bunch, and see for yourself. It 
makes for a nice lesson in aerodynamics - 
and it doesn't need a huge field. 
 I was canned from Centuri during 
a purge by the parent company. Had de-
signed a bunch of rockets there, my favor-
ites being the Space Shuttle and the Orion. 
Worked 4 more years in business and have 
been an English and history teacher for the 
last 40 years. 
 
Cheers, 
Larry Brown, Hyannis, MA “ 
 
The following pages include full-size X-24 
plans from Jimz plans website contributed 
by Jim Zalewski. Print on heavy, 110lb card 
stock. http://www.spacemodeling.org/jimz/
ka-12.htm 

Centuri X-24 Bug Model Rocketry History 

Buzz Nau 

http://squirrel-works.com/catalog/xrv/xrv.html�
http://squirrel-works.com/catalog/xrv/xrv.html�
http://squirrel-works.com/catalog/xrv/xrv.html�
http://squirrel-works.com/catalog/xrv/xrv.html�
http://modelrocketbuilding.blogspot.com/2016/08/an-email-from-larry-brown_27.html�
http://www.spacemodeling.org/jimz/ka-12.htm�
http://www.spacemodeling.org/jimz/ka-12.htm�
http://www.spacemodeling.org/jimz/ka-12.htm�
http://www.spacemodeling.org/jimz/ka-12.htm�
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D A L E  H O D G S O N  
 So, like anyone else getting a little 
older (yep, I crossed the threshold and 
turned 60 but still act much younger) I will 
ask the same old question…. where has 
the time gone? Another flying season al-
most over. We already had to cancel No-
vember so maybe, just maybe we will get 
to fly in December. If nothing else we will 
get the high-schoolers from Sylvania their 
NAR Junior L-1’s. It’s actually quite fun 
watching and participating in that event. 
We’ve done it for the past few years now. 
The kids show up with kits they have 
worked on and usually fly a single use H 
motor with an apogee event. Altitudes are 
usually around 2,000 ft or a little plus or 
minus. It’s usually a cold blustery day and 
the kids show up notoriously under 
dressed; but excited. The cool thing is they 
are really successful for the most part; I 
don’t recall any flights that turned out badly. 
It really is quite the spectacle so I am look-
ing forward to it if we can get just one more 
launch in for the year. Weather plays a big 
part in it though; we used to at least try and 
fly every month, no matter what. Cancelling 
a launch was not in our wheelhouse. But, a 
combination of age and common sense 
has taken over a bit; we have rightly can-
celled a couple of launches since it most 
likely would have been counterproductive 
anyway. It does get cold and flying be-
tween the raindrops isn’t quite as much fun 
as it used to be; the joints scream just a bit 
too much. 

 It’s a little early to write a retro-
spect since it’s only November but then 

again maybe not. Probably should devote 
January/February to a look ahead rather 
than backwards. I can’t speak for everyone 
else but it really was a fun year but had lots 
of ups and downs for me. The ups were 
numerous; I learned a great deal about 
building gliders and at least observing 
some competition flights. One can learn a 
great deal by just watching and taking 
bunches of mental notes. Hopefully I can 
put those mental notes to good use when 
doing my own thing…but that’s for another 
discussion. I actually did some low power 
staging that turned out decently as well as 
fly a low power cluster/outboard/pod pro-
ject. One flight was great, the other not so 
much due to an igniter issue (mental note 
to self: even new Estes igniters need to be 
modified, i.e.: enhanced so they all fire like 
they are supposed to). I had plenty of mid 
and high-power flights as well but not near-
ly what I had planned. I really wanted to get 
my 4” dart up on a Loki M900 red but the 
weather didn’t cooperate at Crapshoot this 
year. Upside is I have an M motor at my 
disposal for next time. I flew some new 
altimeters this year including a Jolly Logic 
Chute Release, so that was cool; our elec-
tronics are becoming even more reliable 
provided they are prepped correctly. I actu-
ally had some decent rocketcam videos 
using those little keychain cameras. I in-
stalled a couple of 3-D printed shrouds on 
my 3 and 4 inch darts; hoping to get some 
big flight videos in the future. Had to take 
baby steps first; I am certainly not Tom 
Kuricka when it comes to videography. 
Another up on the high power side was that 
I got pretty confident in dipping my own 
igniters. I started out with a Quickburst kit 
to learn the ropes and graduated to using 
Scott’s Super Go-Go Juice he developed 
later on (and I got to beta test…yea me!). 
Now I can do anything from twiggies to the 
big stuff that would light a wet sponge; 
again thanks to Scott for coming up with a 
viable and definitely reliable product. Yes, 
it’s a shameless plug but it’s MY article. 

 I think the two biggest downs for 
the year were weather conditions on launch 
day and cutting my flying season a little 
short. It seemed that the winds were never 
quite right to suite me so I couldn’t fly as 
high as I wanted. That being said though it 
made me be very conscious of what I flew, 
how high to fly and when. Not that I settled 
or anything; I just flew what the field and 
the day gave me. Something we all should 
get better at I believe. Too many times we 

tend to push things just a little and it ends 
up with a lost rocket. As I remember there 
were quite a few rockets ending up in trees 
this summer. Unfortunately work interceded 
a few times and I had to miss a launch or 
two…. then a knee replacement in Septem-
ber provided a no-go situation for October’s 
launch….but to quote John Astin of The 
Addams Family and later on Night 
Court…”but I’m feeling MUCH better now”. 
Was it depressing for me? Absolutely…I 
really hate missing launches and hanging 
out with my rocket buds. But what doesn’t 
kill you makes you stronger or so I’ve been 
told. The season is definitely winding down 
but that need to build projects and burn 
propellant (I’ll include all types here; hy-
brids and tribrids included) goes on and is 
what exactly will keep me coming back 
time after time. That of course and the 
chance to hang out with the best group of 
rocket geeks anywhere. So, look back on 
what’s been accomplished, what worked, 
what didn’t and go from there. Heck, I have 
stuff on my build bench I haven’t even 
looked at too much yet but that stuff will 
wait until the next article. I promise, there 
will be more cool stuff to come! 

 I do want to take a little space 
here to thank folks for the kind words about 
the articles. I enjoy writing them and provid-
ing my own always slightly warped take on 
things. I also want to wish everyone a safe, 
happy and healthy Christmas; may Santa 
bring us all the propellant, parts and kits we 
wished for. Here’s to a bigger, better and 
flight filled 2019. 

2018: A Retrospective 
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JMRC October Sport & NRC Launch 

 October 13th started out overcast, breezy, and with 
temps in the 30’s. Though the sun eventually came out, the wind 
and cold were prevalent throughout the day. With a little foresight 
we set up the range on the west side of the main drive into 
Grave’s Campground hoping it would help keep rockets out of the 
woods. The location paid off as I believe we only lost one flight to 
the rocket gallows and that was mainly due to a bad tip off.  

 With the wind and cold you would have thought that turn 
out would be low, but this ended up being one of our most well 
attended and flown events for the year. In all we lofted 122 flights 
by over 20 fliers. We also had six new members sign up and six 
renewals 

 One of the new members in attendance was Mike 
Momenee. Mike put up two flights, both with a video cam and 
Jolly Logic Chute Release. “Air Mail” flew on a G80 to 1,500’, and 
though the chute failed to open, the rocket was recovered safely 
in the grass. His second flight was an Estes Partizon also on G80 
with a successful deployment. Mike posted two great videos of his 
flights to the Jackson Model Rocket Club JMRC FaceBook page, 
check them out! Fred Diesness also put in two flights with his 
Photon Distruptor and very nice looking QCC Explorer.  

 Rick Sharp had three flights that included his 2.6” AM-
RAAM on a G126 and Aerobee Hi on an E30. Jeremy Sell flew his 
PML Endeavor on a CTI I287 Smoky Sam for beautiful flight, but 
suffered a non-deployment with his LOC Warlock. He flew it on a 
CTI J360 Skidmark and the “up”part went great, but it was lost in 
a corn field.  

 There were four Mach Schnell 54 M flights by Herb 
Crites. One was with a AT H250 Mojave Green and 2 were lofted 
vigorously by the AT H669 Warp “Nein”. Herb used a PerfectFlite 
Stratologger or Jolly Logic Chute Release on his flights. Ron 
Gutzeit put up the most flights of the day with a total of fourteen. 
Several of his flights were variations of the Alpha and he also had 
a very nice 2-stage flight with his MPC Microsonde III. 

 Five flights were put up by Randy Gilbert. These includ-
ed his AT “War Dog” on a E16, Odyssey 3 on a new Q-jet C12, 
upscale Groove Tube and new Estes Honest John. Randy’s most 
impressive flight was his Super Goblin on a F67. Steve Kristal 
tried several altitude record attempts, but problems with his Mi-

croPeaks produced bad readouts. He did manage to also fly sev-
eral sport models including a Saros, Black Brant III and 
“Noosphere”.  

 The “Skittle” rocket made another appearance flown by 
Christina Scharrer. It weathercocked so much due to the wind that 
the Skittles dispersed way down range. Christina also flew her 
Estes Venom on a B6. Sarah Glover flew her Mega Mosquito and 
Lynx, while dad Dave sent up three flights. His upscale Quad 
Runner tried going on 4 E20’s but only two lit. Regardless, it ap-
peared to recover OK. Dave also flew his great looking LOC V-2 
on a Loki G94 and Madcow Torrent on a Loki G80. 

Mark, Christina, and Sarah with Mark’s “Scream” 

Randy Gilbert’s Super Goblin 

Photos by Rosemary Gryn and Buzz Nau 
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The Gryn family of Mark, Rosemary, Joshua, and Lauren visited 
from Canada and had fifteen flights. Lauren had three flights in-
cluding a Prowler on a F22 while Joshua put up four including a 
Mammouth and Trajector on F40’s. It took a while for Mark to get 
“Rock Candy” to go on a D15, but he eventually got it lit. Other 
notable flights included his Spitfire on a Loki G64 Spitfire, Canada 
Smoke on a G53, and his Big Blue Rocket on a Loki J712 Blue. 
Rosemary took great photos of the launch and many are used for 
this article. 

 It seemed like a great day for sparky motors and Tony 
Haga got into the theme flying his LOC EZ-I 65 on a Loki I316 
Spitfire. Larry Dasch was back and had much better fortune than 
he did two months ago. He put up several flights of his Estes 
Quinstar and Super Big Bertha. His best flight by far was a beauti-
fully finished LOC Phantom 4000 on an AT G78 Mojave Green.  

 Peter Always has recently been documenting various V-
2 paint schemes and showed up with two, the V-2 No 9 and A-4 
flight V3. Both flew nicely. John Potts flew his HUVARS “Patriot” 
scheme rocket with a C6 and was also a nice flight. 

 One of the most impressive flights of the day was Mark 
Chrumka’s boiler plate for his NARAM 61 scale entry. It had a 2-
stage core using a PF MicroTimer for staging and two drop off 
strap-on boosters. It was a prefect flight as everything worked as 
intended. Mark also put in several nice sport flights including a 
Flis Kits Deuces Wild, Semroc SLS Hustler, and Halloween 
themed “Scream”. 

 Also in with the Halloween spirit was Chris Palmer and 
his “Hollo-Wiener”. He used an “Achmed the Terrorist” head for a 
nose cone on a Crayonroc. It went “up” (generally) on a H180 and 
recovered fine. His second flight, Yellowbird, blew a forward clo-

sure right off the pad, but instead of skywriting for a while during 
boost, it shredded the recovery system and kept on going on rails. 
Fortunately, it back slid on the way down and was recovered safe-
ly.  

 Getting in on the sparky flights was Mike Jacobs. He 
used an AT H115 Dark Matter in his “Phoenix” LOC IV and Loki 
H100 Spitfire. Both were great flights. Art Upton continued his 
GPS payload testing while Jay Calvert from “Impulse Buys” put up 
4 flights including a couple of back to school specials.  

 Al de la Iglesia flew a total of eight rockets. His Aerotech 
Initiator took up every inch of the field for recovery, plus a few on 
a F67. Other notable flights included his Mega Der Red Max on a 
F67, National Space Plane on a C6 and Shark on a D12. Buzz 
Nau put up 12 total flights. Highlights included his Estes Farside 
clone 3-stage flight all A’s, a Semroc SLS Aero-Dart and QModel-
ing MRS Stiletto on D12’s, Aerotech Initiator on a F26, unfortu-
nate recovery separation on a USS Andromeda. He also flew 
several original Centuri kits including the Twister, Starfire, and 
Vector V. 

 Other fliers for the day included Neil Clennan, “Chris”, 
“Matthew”, and “Jonathan”. 

 

Competition Flights 

The cold temps and high wind was not conducive to good compe-
tition flights and there wasn’t a lot of activity through the day. As 
mentioned earlier, Steve Kristal tried four altitude record attempts 
only to get garbage data on his altimeters. Trevor Harrison and 
his friend Tommy Anderson tried one flight each for 1/4A para-
chute duration. Both had chute deployment issues and didn’t get 
a full chute open though their piston boosts were good. Buzz put 
in one A Boost Glider flight to test a new power pod attachment 
aimed to prevent a red baron. Boost and release were good and 
the glide marginal since he trimmed a tight turn in the glider so it 
wouldn’t fly off in the wind.  

 

Big thanks to Mike and Natalie Jacobs for the donuts and apple 
cider, Pinky for running the JMRC Café, and everyone that helped 
with the set up and tear down. The assistance is always greatly 
appreciated! 



B U Z Z  N A U  
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 I have been a rocketry photographer since the early 
1980’s starting with a Pentax 35mm camera. Back in the film days 
you had one chance to capture a launch photo and when you 
were done shooting that roll of film you had to take it to a proces-
sor and wait for your photos to arrive. It could be weeks from the 
time you took the photo before you saw the results. Shutter 
speed, aperture, exposure, and focus were mostly manual set-
tings requiring some educated guesstamations. Even if you got 
the all the settings correct, your reaction time could miss the sub-
ject. In short, it took a lot of patience, practice, perseverance, and 
even some luck to consistently get good results. 
 Model rocket photography has improved dramatically 
with the introduction of digital cameras. Early models like the Ko-
dak DC280 took really nice static shots, but lacked the shutter 
speed to keep up with a model rocket under boost. My second 
digital camera, an Olympus C-8080, was a big improvement in 
that I could capture fast moving objects, but it lacked a swappable 
lens and the zoom was limited. I finally picked up what I would 
consider an adequate rig with the Canon EOS Rebel T2i.  
 Getting great model rocket launch photos starts with the 
camera and settings. Image processing can fix some things, but 
out of focus and blurry are not two of them. My techniques may 
not be typical practices, but they seem to work well for me. I main-
ly use the standard lens that came with my Canon T2i, the 18-
55mm f/3.5-5.6. I've tried the 75-300mm lens that also came with 
the camera, but I don't get consistently good results. There’s noth-
ing worse than getting home at the end of the launch to find most 
of the photos are just slightly out of focus. To be fair, I haven't 
tried investigating the focus issue other than changes with the 
auto-focus setting. 
 As expected with a camera like the T2i it has a lot of 
automation and manual options. I will not dive in to the details of 
all of them since most are fine in their default setting, but here are 
some universal settings I use specifically for rocket launches. 
 
Camera settings 

 400 ISO 

 Speed priority and set at 1/2000 (or faster if the skies are 
bright enough) 

 I record at the highest quality just below RAW 

 Camera is turned 90 degrees for launch photos 

 I use burst mode to take multiple shots of a flight 

 I try to get about ~20’ from the pad if it's low power. Around 
100 - 200 for medium and high power. Most ranges I’ve been on 
allow photographers to get close with the understanding that 
you’re paying attention at all times to what is going on. 

 I adjust the zoom so the rocket can travel about 40~50' 
above the pad before I need to start panning upward 
 I always shoot with the sun at my back. I'll adjust my spot 

throughout the day. 
 
Processing 
 Almost every photo needs at least a little contrast adjust-
ment. I use PhotoShop to process the photos when I get home, 
but there are several low cost or free programs like Gimp that are 
nearly as functional. One of the advantages of PhotoShop is the 
use of adjustment layers. This allows you to make changes to a 
layer that is non-destructive to the original image. If you don’t like 
the modifications you’ve made just delete the layer and the origi-

nal photo is untouched. If you are worried about ruining an origi-
nal photo file through a processing mistake I suggest you make a 
copy prior to editing and leave your originals alone.  
 
Crop Tool 
 Cropping is almost always necessary. By using the set-
tings I listed above there will usually be a fair amount of “empty” 
or unwanted image space. Use the crop function to select only 
what you want in the end result.  

Resize 
 I normally resize my photos at this time with the longest 
dimension being 2048 pixels. It’s not necessary, but this size is 
sufficient for the purpose of posting photos online.  
 
Auto Adjustments 
 PhotoShop and Gimp have several auto adjustment 
functions to improve the brightness/contrast and color balance of 
your photos. These typically work well when there is some terrain 
in the background. They do not give good results if there is just 
the rocket and sky in the frame. This is when I use the Curves 
function. 

Model Rocket Photography 

Here the crop tool is used to select the area to be included in the final image and 
discarding much of the empty space.   

GIMP’s Auto Color Enhance gives adequate results in many cases. Use the Curves 
function when auto adjustments deliver poor results. 
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Curves Tool 
 Curves is an advanced tool for adjusting tones, brighten, 
darken, add contrast and shift colors. It is the one adjustment tool 
I rely on the most and is available in PhotoShop and Gimp. There 
are several really good YouTube videos that explain the tool, but 
it lends itself well to just experimenting with it. Briefly, the Curves 
window shows a histogram of the image that plots the brightness 
of every pixel in the image; darker pixels are represented on the 
left, lighter ones to the right. Typically, if the histogram is bunched 
up on the left the photo is underexposed and if it’s bunched on the 
right it’s over exposed.  

 You adjust the photo by clicking on a point along the 
diagonal baseline and dragging it up to brighten or down to dark-
en. The adjustment is applied to the entire image but is most pro-
found in the tonal area that you place the point, dark tones on the 

left, light tones on the right and mid tones in the center. A com-
mon practice is to add two adjustment points creating an “S” 
curve by pulling down on the left and lifting up on the right (See 
photo). A lone model rocket with a light sky in the background will 
appear as under exposed. In this case all you may need to do is 
pull down on the left side of the baseline, but sometimes the S 
curve improves the result even more.  
 
Unsharp Mask Filter 
 The last step before saving is to apply the Unsharp Mask 
filter. This helps sharpen the image by correcting blurring. 
 
Saving the result 
 Finally, since these photos will be shared online, I save 
them optimized for web. This greatly reduces the image size from 
megabytes to kilobytes making them quicker to download and 
display. This is done by reducing the resolution dramatically. The 
photos will look fine on a screen, but you would not want to print 
them. For printing purposes keep the resolution and image size of 
the original image unless of course you need to crop. If your pro-
gram does not have an optimize or save for web option you can 
save as a jpeg at 75-80% quality for a similar result. 
 
Other tricks to improve your photographs include documenting 
and tracking your settings. The properties of your photo file 
should contain the speed and fstop (aperture) of the photo. Learn 
what settings will produce good results and which ones don’t. As 
mentioned earlier, always shoot with the sun at your back. Other-
wise the rocket in your photo will likely be underexposed.  
 
Finally, practice, practice, practice. Experience will teach you the 
difference in reactions you will need between a Big Bertha on a 
B6 and a minimum diameter rocket on an I405. While you’re at it, 
don’t forgot rocketeer photos. In addition to launching rockets, a 
lot the fun we have at launch events is each others friendship.     

Just a slight darkening adjustment on the left end of the baseline shows improved 
color tone and contrast in this split view.  

Unaltered photo. Note the low contrast and over-exposed look. “S” Curve adjustment. Sharper contrast and color. Deeper blue sky and motor contrail. 
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The AGM-65 Maverick is a “fire and forget” air-to-surface missile 
capable of taking out a variety of soft and hardened targets de-
pending on warhead configuration. It is 12 inches in diameter, just 
over 8 feet in length, and has a fin span of 28.5 inches. The Mav-
erick is powered by a Thiokol TX-481 dual thrust solid rocket mo-
tor and can be fired from an altitude of 35,000 feet all the way 
down to NOE (nap of the earth). It has four delta dorsal fins 
mounted ahead of four triangular control fins mount aft. Many 
aircraft are/were capable of firing the Maverick including the F-4 
Phantom II, F-16 Falcon, F/A-18 Hornet, A-6 Intruder, A-10 Thun-
derbolt II, and P-3 Orion. 

 

Development of the AGM-65 began in 1965 in response to a US 
Air Force competition to replace the aging AGM-12 Bull Pup. 
Hughes won the competition over a design from Rockwell and 
was awarded a contract in September 1968. The first guided test 
launch occurred in December 1969 resulting in a direct hit on a 
tank target. Delivery of production rounds to the USAF began in 
December 1972. Since then the missile has seen continuous im-
provement and expanded usability through new versions.  Nearly 
70,000 rounds have been produced and it has been deployed by 
over 30 countries. Over 6,000 Mavericks have been used in com-
bat with a 93% hit percentage making it easily the most accurate 
air-to-surface guided munition.   

 

The initial version of the Maverick was the AGM-65A. Guidance 
was provided by an electro-optical (TV)  automatic homing device. 
The pilot would slew a cursor over the target image and lock it 
then launch after missile acquisition.  The AGM-65A warhead was 
a 130 pound shaped charge explosive.   

 

The AGM-65B version went into production in August 1974 with 
deliveries beginning in April 1975. This version had a much im-
proved electro-optical system utilizing scene magnification that 
enhanced target engagement range and selection. AGM-65H/K 

are subsequent versions of the EO guided Maverick. 

The first version to utilize IIR (imaging infrared) was the AGM-65D 
which tracks the heat generated by the target allowing it to be 
used at night and in low light conditions. The Naval variant is des-
ignated AGM-65F and uses a 300 pound penetrator warhead in-
stead of the D’s 130 pound shaped charge and a reduced smoke 
solid fuel motor. The AGM-65G incorporates software changes to 
allow it to select a specific section of a large target and employs 
the 300 pound penetrator.  

 

The laser guided version is the AGM-65E and also used the 300 
pound penetrator warhead. It is deployed by the US Air Force, US 
Navy, and Marine Corps. This version also uses the reduced 
smoke motor.  

 

Mavericks were applied with great success during Operation De-
sert Storm and other conflicts around the world. Raytheon is now 
the prime contractor and currently produces the AGM-65E/2/L 
variant. Improvements include a new digital laser, ability to en-
gage high speed land & sea targets, and self, buddy, or ground-
based lasing capability. 
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AGM-65 Maverick Missile - Fact Sheet Raytheon Website 
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Hughes/Raytheon AGM-65 Maverick 

Chris Timm, Fred Williams, & Buzz Nau 

F-16 carrying a “Triple Rack” of AGM-65’s - USAF photo 

https://www.raytheon.com/capabilities/products/agm65�
https://www.af.mil/About-Us/Fact-Sheets/Display/Article/104577/agm-65-maverick/�


Total  Impulse Volume 18,  No.  6 Page 17 



Total  Impulse Volume 18,  No.  6 Page 18 



Total  Impulse Volume 18,  No.  6 Page 19 

Various views of the AGM-65 Maverick display 
round at the U.S. Air Force Armaments Museum, 
Eglin Air Force Base, Florida  
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US Navy Aviation Ordnanceman prepares to arm a AGM-65E prior to launch  - US Navy photo 

AGM-65E laser guided Maverick under the port wing of a F/A-18 Hornet - US Navy photo 



Achieving good boost glider performance has 
long been a challenge. Many a well construct-
ed model has suffered from the dreaded 
death dive at apogee, or poor glide perfor-
mance, due to improper trim.  Boost gliders 
can be frustrating to trim unless a few basic 
principles and adjustments are understood.  
Once you know how to proceed, it is easy to 
achieve good trim with a minimum of effort. 
 
Boost gliders have one of the widest speed 
envelopes of any model aircraft.  They boost 
at speeds easily in excess of one hundred 
miles an hour, and then must transition into a 
flat, stable glide at walking speed. It is this 
large variation in flight speed that dictates the 
techniques needed for successful, predictable 
trim adjustments. 
 
First Principle:  Never use warps or tabs 
to adjust the glide trim. Any warp or other 
deflected surface works by generating lift.  
Like all aerodynamic forces, lift is strongly 
dependent on speed, typically varying with 
the square of the flight speed.  So a slight 
warp in the rudder, which induces a nice glide 
circle, will cause wild erratic flight, or even a 
shred, during boost when the model is travel-
ing perhaps 50-100 times its glide speed.  
Always build your boost gliders free of 
any warp.  All surfaces must be flat. 
 
Second Principle:  It is impossible to tran-
sition from boost to a stable glide with 
zero incidence between the wing and sta-
bilizer. The vast majority of boost glider de-
signs show zero degrees incidence between 
the wing and stabilizer. That is, the center 
lines of the wing and stabilizer sections are 
exactly parallel. We know that boost gliders 
cannot tolerate a large amount of incidence, 
again because of the large difference be-
tween boost and glide speeds.  Too much 
incidence (the angle between the center lines 
of the wing and stabilizer airfoil sections) and 
you get a loop or shred.  But what is often 
overlooked is that it is impossible to achieve a 
stable glide without some incidence.  A model 
which has a true zero incidence setup can be 
hand launched into a stable glide, but will not 
tolerate any disturbance, say from a gust of 
wind, and will go into wild climb/dive pitch 
oscillations ending in a crash when disturbed.  
Such a model can never transition from the 
violent deceleration after boost into a stable, 
flat glide. It will end up in the dreaded vertical 
death dive. And in all probability, it glided fine 
when tossed from shoulder height that calm 
evening you took it out in the back yard to trim 
it. 
 
This is the dilemma long faced by Free Flight 
Hand Launched Glider (HLG) flyers, and the 

solution is simple:  build a small but finite 
amount of angular difference between the 
wing and stabilizer into the glider. The typical 
boost glider achieves boost stability by add-
ing a long pod, which shifts the center of 
gravity (CG) far forward during boost.  The 
glider amounts to surface area and drag be-
ing towed behind the pod, with its forward 
CG.  A small amount of incidence will in-
crease the drag slightly, but not enough to 
upset stable ballistic flight. 
 
So how much is enough? I typically use the 
equivalent of two thicknesses of manila folder 
(about 0.020 inches) as packing under the 
stabilizer trailing edge, or above the stabilizer 
leading edge for a bottom-mounted stabilizer.  
You can produce nice little packing disks with 
a paper punch.   Depending on the configu-
ration of the model, insert the packing so that 
the leading edge of the stabilizer ends up 
lower than the trailing edge.  You can also 
sand a slight angle into the fuselage rear if 
you prefer.  This amounts to typically a half 
degree of angular difference between wing 
and stabilizer, and is enough to tip the bal-
ance in favor of a stable glide, once weight 
has been added to the glider’s nose to 
achieve a flat glide.  Finally, never use a 
lifting airfoil section for the stabilizer. The lift 
generated will be highly speed dependent, 
and could cause trouble during boost.  Use 
either a flat plate stabilizer with rounded edg-
es, or else sand in a symmetrical cross sec-
tion if you want to reduce drag and weight. 
 
Third Principle:  Use only speed inde-
pendent adjustments to set the glide cir-
cle.  So what adjustments can we use to 
adjust the glide circle, given that we are not 
allowed to warp or deflect any of the flight 
surfaces? What we need are adjustments 
that will induce a gentle turn at low speed, 
but will not become more effective at high 
speed. Fortunately, there are two good ways 
to achieve this: 
 
1. Stabilizer tilt: Instead of setting the sta-
bilizer perpendicular to the fuselage, set it at 
an angle, typically 5-15 degrees.  The mod-
el will turn to the high side of the stabilizer. 
Set the model on a flat surface, and the 
model will turn to the side of the lower wing 
tip. 
 
2.  Wing tip weight:  Place a small lump 
of clay on the bottom of the wing tip you 
want the model to turn toward. 
 
Both of these adjustments have little or 
no effect on the boost.  The stabilizer tilt 
may help the model to roll slowly during 
boost, which is desirable since gliders 

very seldom boost straight up. 
 
To summarize, here is my basic boost glider 
trim recipe: 
 
1.  Build the model absolutely flat and free of 
warps. 
 
2.  Build in a slight amount of angular differ-
ence between the wing and stabilizer, with 
the stabilizer set at a slight negative 
(leading edge down) angle to the wing cen-
ter line. 
 
3.  Build in some stabilizer tilt.  Set the tilt so 
the turn will be to the side with the heaviest 
wing (built-in wing tip weight!). 
 
4.  Test glide the model under calm condi-
tions, adding weight to the nose until a flat 
glide is achieved.  Use clay to make fine 
adjustments, and make many glides. 
 
5.  Tune the glide circle by adding weight 
to the wing tips.  Don’t be afraid to add 
weight to the outside wing tip to open up 
the circle. Remember that if you set a tight 
glide circle, you may need to remove some 
weight from the nose. A turning model is a 
diving model. 
 
6.  Observe the model’s ability to recover 
when upset.  Does it “bounce” and recover 
when upset by a gust?  If not, consider add-
ing more negative incidence in the stabilizer. 
When you are satisfied that the glide is pre-
dictable and stable, go for boosted flight. 
 
One final tip:  consider using a very small 
parachute (say, six inch diameter) instead of 
a streamer for pod recovery. While not Red 
Baron proof, I find that a long pod and a small 
parachute, with a very short shock cord tied 
to the nose cone end of the pod, minimizes 
this problem.  The ‘chute slows the pod more 
rapidly than a streamer, and that helps keep it 
from fouling the glider  
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Tips For Trimming Boost Gliders 

Andrew Tomasch Originally published in T-minus 5 Vol X Issue 2 
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Tracking in Model Rocketry Part 2 
Radio Direction Finding (RDF) Art Upton 
In this installment of rocket trackers we’ll look at Radio Direction 
Finding (RDF) methods.  
 
Walston Trackers and RocketHunter have been common names 
in Rocket and RC Airplane RDF market for more than a decade. 
Walston sold Falcon trackers (yes Falcon as in Raptor Birds). 
While Falcon trackers did not require a FCC license as the FCC 
allowed the use of the 222mhz band below the ham radio 222mhz 
allocation for tracking living fowl, the rocket and radio police (not 
real police, folks in the hobby that acted like they were Jr. G men) 
complained that they were not allowed for rockets and airplanes 
as these items were not living fowl. They utilized a SSB/CW 
(single sideband / continuous wave) radio receiver that was very 
sensitive and the tracking units were pure CW, on off radio wave 
with no real modulation. These two products were costly due to 
the Sensitive SSB/CW receivers they used. Walston’s tracking 
website is no longer active and there is no known source for these 
trackers today. Scott Miller has a Walston receiver and three 
transmitters to loan out to club members. Two of the transmitters 
are dog collars and one is a stock transmitter from RocketHunter.   
RocketHunter sold a tracking 
system manufactured by Com-
Spec, an arrangement that even-
tually fell apart. Later, Com-Spec 
produced Ham radio 220mhz 
band units to be FCC legal. http://
www.com-spec.com/rcplane/
index.html 
 
The trick to RDF rocket hunting is 
the same process that Ham Radio folks use for games called Fox 
Hunting where a transmitter is hidden and the radio gals and guys 
go off to find it first.  Tony Haga and I studied a document by one 
of the best known rocket hunters in the USA, Sue McMurray. Her 
web page on the process is still active below. The tracking advice 
is about half way down after the description of mounting the track-
er in the rocket. This advice is still very useful for the lower cost 
Big Red Bee FM trackers. http://www.privatedata.com/byb/
rocketry/rocket_electronics/walston.html 
 
Take notice as Sue talks about making the output of the tracker 
sound like a Bird Chirp. The important point is that this pitch is 
easier for the ear to determine signal strength of the received CW 
signal of those trackers. 
 
We all met Sue at Black Rock and she tracked the Rump Aero-
space Team’s M to M rocket.  Rump was the last names: Russell, 
Upton, Miller, Palmer; (I really was only an observer; the other 
three did all the work 😉). You can see the team and Sue here in 
this video I recorded documenting that flight: https://
www.youtube.com/watch?v=rF1RE2Kb2Lw&t=3s 
We all have a story about the record set on that flight and why it 
didn’t make it into the books, ask one of us at the next launch to 
hear it.  
 
To the rescue of high prices and limited availability of RocketHunt-
er transmitters; Big Red Bee came out with an FM tracker on 

440mhz ham band at $59. http://www.bigredbee.com/
BeeLine.htm 
I set the beep duration to 100 or 
200ms with a space of 300ms in 
the BeeLine Communicator soft-
ware using 2109hz for the beep 
tone which emulates a bird chirp. 
As Jim Russell would say, “It’s got 
a good beat, I can dance to it, I’d 
give it an 8”. You can use your cur-
rent ham HT radio, or many other 
low cost radios to receive. Some 
are under $29 such as the cheap-
est amateur radio called “Bow-
Fangs” (slang term): https://
www.amazon.com/BaoFeng-UV-5R-Dual-Radio-Black/dp/
B007H4VT7A - The BaoFeng UV-5R Dual Band Two Way Radio. 

You can make a directional antenna 
from tape measures or buy one from 
Arrow Antenna.  
 
Make It: https://
www.instructables.com/id/433-MHz-
tape-measure-antenna-suits-UHF-
transmitte/ 
 
Buy It $49: http://arrowantennas.com/
arrowii/440-3ii.html 
 

You do not even really need a directional antenna, but it makes it 
easier. With a directional antenna you can sweep the area and 
see where the strongest signal or number of “bars” increases. You 
can also note the area it decreases, and use this as the “Null” 
point which tells you the tracker is in the opposite direction. With 
just a “rubber duck” antenna on your hand held, you can use your 
body as a “Block” and look for the “Null”. This tells you it’s in the 
direction your back is facing. Sorta backwards but it really works. 
If the signal is too strong you can move your radio’s “off frequen-
cy” just a little to make it weaker. Yes a weaker signal is easier to 
find many times than a strong one. Strong ones seem to be 
“everywhere” when you’re looking for it. The Big Bee tracker also 
has adjustable output, so you can make is stronger or weaker as 
well. 
 
It also comes in handy sometimes to do triangulation, even draw-
ing it on the back of a coffee napkin. Tony Haga flew a high-flying 
rocket called “Rapid Oxidation” at a Mid-Ohio launch. The rocket 
missed the dirt field and landed in a section of tall grass. Tony, Jo-
Anne, and I headed off to find it. We walked around the grass 
patch and made note of the directions from each side that the 
signal was the strongest on a napkin I had. After a discussion 
among us on the lines drawn, Tony came up with what he felt was 
the likely spot and headed in that direction in the grass. In about 
100 feet he came right to it. 
At our last trip to Air Fest in Argonia Kansas I flew a 54mm LOC 
type rocket on a CTI J425. It had a Miller charge ejection and for 
some reason the tracker stuck on steady output instead of beep-
ing. [Greg at Big Bee fixed it for me later] To make things worse, I 
had broken the antenna connector on my Arrow directional...  

BeeLine Transmitter 

RDF Tracking - Continued on page 25 
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60 Years Ago - 1958 

November 7: Last flight of X-1E rocket 
plane; pilot John McKay, Edwards AFB. 

November 8: Pioneer 2 launched by Thor 
Able at 2:30 a.m., EST from Cape Canav-
eral, Fla. It was the third and last launch of 
the Department of Defense’s Project Able. 
Designed as a 
lunar probe to be 
used during the 
IGY, Pioneer 2 
failed after reach-
ing an altitude of 
963 miles when 
the third stage of 
the Thor did not 
ignite. 

 

55 Years Ago - 1963 

November 11: Apollo 
Boilerplate #6 launched 
aboard Little Joe II at 
White Sands Missile 
Range, NM. First suc-
cessful off-the-pad 
abort test of the Apollo 
launch escape system. 

November 22: Relay 1 
transmits the first live 

TV signals across 
Pacific via commu-
nications satellite. 
Event transmitted is 
the assassination 
of President John 
F. Kennedy. Scan 
book 

November 25: Explorer 
18 launched by Thor 
Delta at 10:24 p.m. EST 
from Cape Canaveral, 
Fla. First of the Interplan-
etary Monitoring Platform 
(IMP) Explorer satellites 
designed to observe 
interplanetary space and 
its interactions with 
Earth’s magnetosphere. 

November 27: Atlas-Centaur stage entered 
orbit, after 
launch from 
Cape Canaver-
al, Fla. The 
flight marked 
the first suc-
cessful use of 
liquid hydrogen 
as a rocket fuel 
in space. 

November 29: 
In Executive 
Order Number 
11129, Presi-

dent Lyndon Johnson renamed Cape Ca-
naveral peninsula in Florida in honor of the 
recently assassinated president. The new 
name, Cape Kennedy, lasted until 1973. 

 

50 Years Ago - 1968 

November 8: Pioneer 
9 launched by Thor 
Delta at 4:46 a.m., 
EST from Cape Ca-
naveral, Fla. The 
spacecraft was last of 
the interplanetary 
series of Pioneer 
probes. 

November 10: Zond 6 launched by Proton 
K from Baikonur. Unmanned test for Soviet 
circumlunar flight program. Conducted a 
successful circumnavigation of the moon, 
but crashed during reentry and destroyed 
its biological payload. 

 

 

 

 

 

45 Years Ago - 1973 

November 1: First test of supercritical wing 
using an F-111, DFRF, CA. Supercritical 
wings reduce shockwave on leading edge 
of wing, increasing lift and lowering fuel 
consumption. 

November 3: Mariner 10 launched by Atlas 
Centaur rocket from Cape Canaveral. De-
signed to conduct flybys of Venus and Mer-
cury. Mariner 10 was first spacecraft to 
explore the planet Mercury and the first 
spacecraft to use gravitational pull of one 
planet (Venus) to reach another (Mercury). 

November 16: Skylab 4 launched by Saturn 
1B from KSC. The flight would be the last 
flight of Skylab program. Crew: Gerald P. 
Carr, Edward G. Gibson, and William R. 
Pogue. 
Crew 
set US 
long 
dura-
tion 
flight 
record 
of 84 
days. 
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Source—NASA Archives 



40 Years Ago - 1978 

November 13: High Energy Astronomy 
Observatory 2 (HEAO 2), also known as 
Einstein, launched by Atlas Centaur rocket 
from Cape Canaveral, Fla. Second in a 
constellation of three X-ray telescopes. 

35 Years Ago - 1983 

November 28: STS-9 (Space Shuttle Co-
lumbia) launched from KSC. Fifth flight of 
space shuttle Columbia. Crew: John W. 
Young, Brewster H. Shaw, Owen K. Gar-
riott, Robert A. Parker, Byron K. Lichten-
berg, and Ulf Merbold (Germany), the first 
non-American to fly on the Space Shuttle. 
STS-9 was also the first flight of the Space-
lab orbiting laboratory. The flight’s com-
mander, John Young, became the first per-
son to fly in space six times. Landing: De-
cember 8 at Edwards AFB Calif. Mission 
Duration: 10 days, 7 hours. 

30 Years Ago - 1988 

November 15: Buran space shuttle 
launched on Energiya rocket from Baiko-
nur. The first and only flight of the Buran, 
and the first flight of an unmanned orbital 
winged vehicle. 

November 26: USSR 
launches Soyuz TM-7 
aboard Soyuz rocket 
from Baikonur. Ferry 
flight to Mir space station. 
Crew: Alexander A. 
Volkov, Sergei K. 
Krikalev, and Jean-Loup Chrétien (France). 

 

20 Years Ago - 1998 

November 20: Zarya, first module of the 
International Space Station (ISS) launched 
on a Proton K from Baikonur. 

10 Years Ago - 2008 

November 15: STS-126 (Space Shuttle 
Endeavour) launched from KSC. Crew: 
Christopher J. Ferguson, Eric A. Boe, San-
dra H. Magnus, Stephen G. Bowen, Donald 
R. Pettit, Robert S. (Shane) Kimbrough and 
Heidemarie M. Stefanyshyn-Piper. Deliv-
ered construction materials and equipment 
to the International Space Station (ISS). 
The main objective was to enhance the ISS 
to accommodate six astronauts, instead of 
the previous maximum of 3. Crew conduct-
ed four spacewalks to repair the solar array 
orientation joints. Landing: Nov. 30, Ed-
wards AFB, Calif. Mission Duration: 15 
days, 20 hours. 

5 Years Ago - 2013 

November 11: Soyuz TMA 11M launched 
aboard a Soyuz rocket from Baikonur. 
Crew: Mikhail Tyurin (Russia), Koichi Wa-
kata (Japan), and Richard Mastracchio 
(US). Ferry flight to the ISS. 

November 18: Mars Atmosphere and Vola-
tile Evolution (MAVEN) launched from 

Cape Canaveral, Fla. MAVEN is designed 
to examine the Martian atmosphere and its 
interaction with the solar wind, attempting 

to understand the loss of volatile chemicals 
and the history of the Martian climate. 
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RDF Tracking - Continued 

antenna when it fell off the wall in my trail-
er. I used the rubber duck antenna I had 
and when I got close to the landing site 
area I took it totally off. I was crippled with 
Sciatica at the time and was using a yellow 
ATV some may remember to get around. I 
drove around an area about 300 feet round 
with brambles, scruff and tall grass. I point-
ed the radio and put the antenna on it 
again using my body to block the signal. 
After about 7 go-rounds it all seemed to 
point to one area across a very small ditch 
and in to some weeds. After a few minutes 
of me sitting and looking at where I thought 
the rocket was Tony came up to me and 
asked, “So you figger’ you know where it’s 
at?”. “Yep”, I said, “it’s got to be in those 
weeds”. Tony, being a good friend (and 
gentleman – Ed), walked into the brambles 
and yep, about 5 feet into the grass there 
was the Orange rocket. 

So, in next installment I promise to have 
more video links and pictures. If you see 
me at a launch, I almost always have one 
of these trackers with me and my HT, so 
ask me to show it to you and how it works. 
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More Photos From The October Launch 
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Sparkies From The October Launch 



Soyuz MS-10 Launch Abort 
NASA & ROSCOSMOS 
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On 11 October 2018 the Soyuz spacecraft MS-10 containing vet-
eran Cosmonaut Alexey Ovchinin and rookie Astronaut Nick 
Hague aborted its ascent to the International Space Station short-
ly after booster separation. The emergency crew rescue system 
separated successfully initiating a ballistic descent and the cap-
sule landed safely. The crew was recovered shortly after landing 
and was flown to Star City for medical evaluation.  
 
Roscomos initiated an investigation immediately and was able to 
determine the likely cause of the abort due in large part to being 
able to recover the boosters and onboard video.  
 
The video footage dramatically shows that one of the four strap-
on boosters failed to separate completely and struck the core 
booster. The collision compromised a fuel tank with the space-
craft losing attitude control. This initiated the emergency escape 
system.  
 
Being able to inspect the booster it was determined a sensor pin 
was damaged during assembly with the core booster. Roscosmos 
inspected all assembled Soyuz stages for similar damage and 
developed preventive maintenance procedures to prevent the 
same damage from occurring again.  
 
The following press releases are from NASA (the day after the 
mishap) and Roscosmos (Nov 1 Investigation Findings)  
 
 “The Soyuz MS-10 spacecraft launched 
from the Baikonur Cosmodrome in Kazakhstan to 
the International Space Station at 4:40 a.m. EDT 
Thursday, Oct. 11 (2:40 p.m. in Baikonur) carry-
ing American astronaut Nick Hague and Russian 
cosmonaut Alexey Ovchinin. Shortly after launch, there was an 
anomaly with the booster and the launch ascent was aborted, 
resulting in a ballistic landing of the spacecraft. 

 “Search and rescue teams were deployed to the landing 
site. Hague and Ovchinin are out of the capsule and are reported 
to be in good condition. They will be transported to the Gagarin 
Cosmonaut Training Center in Star City, Russia outside of Mos-
cow. 

 “NASA Administrator Jim Bridenstine and the NASA 
team are monitoring the situation carefully. NASA is working 
closely with Roscosmos to ensure the safe return of the crew. 
Safety of the crew is the utmost priority for NASA. A thorough 
investigation into the cause of the incident will be conducted.  

R O S C O S M O S .  P R E S S - C O N F E R E N C E  O N  
T H E  F I N D I N G S  O F  T H E  S T A T E  C O M -

M I T T E E  I N V E S T I G A T I O N  O F  T H E  S O -

Y U Z  F A I L U R E  O F  O C T O B E R  1 1 ,  2 0 1 8  
November 01, 2018, 14:21 GMT 

 

A press-conference on the findings of the State Committee 
investigation of the cause of contingency occurred during 
Soyuz-FG LV/ Soyuz MS-10 spaceship launch on October 11, 
2018 has been held at the Mission Control Center of TsNII-
mash (the Central Research Institute of Machine Building).  
 

The press-conference participants are: the Chair of the Investiga-
tion Committee/ TsNIImash Deputy Director General Mr. Oleg 
Skorobogatov, TsNIImash Acting Director General Mr. Nikolai 
Sevastyanov, Roscosmos Deputy Director General for Rocket 
Building, Space-Related Ground Infrastructure and Quality Assur-
ance Mr. Alexander Lopatin, Energia Director General Mr. Sergey 
Romanov, Progress Director General Mr. Dmitry Baranov, TsNII-
mash Designer General of Launch Vehicles and Space-Related 
Ground Infrastructure/ Deputy Director General Mr. Alexander 
Medvedev, Deputy Head of the Russian Federal Bio-Medical 
Agency Mr. Vyacheslav Rogozhnikov, Director of the Institute 
of Bio-Medical Problems at RAS Academician Oleg Orlov, and 
Head of the Gagarin Cosmonaut Training Center Mr. Pavel 
Vlasov. 

 “As follows from the findings of the Investigation Commit-
tee told to reporters by Oleg Skorobogatov, The launch ended up 
with a launcher failure caused by abnormal separation of one of 
the strap-on boosters (Block D) that hit with its nose the core 
stage (Block A) in the fuel tank area. It resulted in its decompres-
sion and, as consequence, the space rocket lost its attitude con-
trol. 

 The abnormal separation was caused by the non-
opening of the lid of the nozzle intended to separate aside Block 
D oxidizer tank due to the deformation of the separation sensor 
pin (bended by 6˚45‘). It was damaged during the assembling of 
the strap-on boosters with the core stage (the Packet) at the Bai-
konur Cosmodrome. The LV failure cause is of the operational 
nature and spreads to the stock of already assembled packets of 
the Soyuz rocket. 

Russian Cosmonaut Alexey Ovchinin and NASA Astronaut Nick Pogue 

Launch of Soyuz MS-10 

http://www.nasa.gov/station�


Soyuz MS-10 Launch Abort 
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 The Emergency Crew Rescue System of Soyuz MS-10 
spaceship functioned properly. The crew was acting as required 
by the on-board instructions and those given by the Mission Con-
trol Center. 

 To ensure the implementation of the Launch Manifest for 
the missions under the Federal Space Program and Russia’s 
international cooperation programs, Roscosmos has arranged a 
development of preventive measures to avoid any such contin-
gences in the future and taking of urgent actions to resume Soyuz 
launches in November 2018. Along with that, the State Commit-
tee has approved the launch dates under the International Space 
Station Program as follows: the launch of Soyuz-FG rocket with 
Progress MS −10 cargo spaceship to go on November 16, 2018, 
and the launch of Soyuz MS-11 manned spaceship to go on De-
cember 3, 2018. The crew of Soyuz MS-09 — Alexander Gerst 
(ESA), Sergey Prokopiev (Roscosmos) and Serina Auñón-
Chensellor (NASA) — will return to the Earth on December 20, 
2018.” 

By Amanda Griffin 

NASA's Kennedy Space Center, Florida 

 A NASA and Department of Defense team returned from 
a week of training at sea to improve joint landing and recovering 
operations planned for crew aboard the agency’s Orion space-
craft from future deep space exploration missions. 

 Departing from NASA’s Kennedy Space Center in Flori-
da, the Exploration Ground Systems’ team embarked on the USS 
John P. Murtha, an amphibious U.S. Navy ship, in the Pacific 
Ocean with the main goal of ensuring all of their recovery equip-
ment was up to the task. This round of testing was known as Un-
derway Recovery Test-7, or URT-7. 

 Recovery ground support equipment includes the Orion 
Recovery Cradle Assembly, or ORCA, the cradle in which the 
spacecraft will ultimately set down; winch and rigging lines loving-
ly referred to as LLAMAs, short for Line Load Attenuating Mecha-
nism Assembly; and even seemingly small items, such as tow 
pins. But ensuring all of the equipment works as planned and 
without damage to the spacecraft is no small task. 

 The integrated recovery team worked in tandem to put 

the equipment through its paces this past week — and NASA’s 
Jeremy Parr, lead design engineer, was on hand to evaluate test-
ing. 

 “We had an amazing week,” Parr said when all the test-
ing was done and the ship was headed back to shore. “From start 
to finish, we had some bumps, we took it slow and had some 
training days, but by the end of the week we were having almost 
perfect runs. And that’s because of the sailors and LLAMA opera-
tors — everyone was working together as a team.” 

 For the past five years, Parr and others have been work-
ing on the recovery concept. With the exception of the winch’s 
control system, everything has been designed and built in-house 
at Kennedy under Parr’s leadership — and it all passed muster. 

The entire Landing and Recovery Team is led by NASA’s Melissa 
Jones. During URT-7, she was pleased to see all of the team’s 
hard work pay off. “Testing this week has gone extremely well,” 
she said. 

 The team performed the first complete recovery at night, 
which lasted until the wee hours of the morning. Jones chocked 
that up to lessons learned on possible complications of night op-
erations and working with the ship and divers out in the open wa-
ter in less-than-optimal conditions. 

 “The team continues to amaze me with their intelligence, 
determination, and tireless work ethic,” Jones said. “A huge 
thanks to the crew of the USS John P. Murtha for their help and 
hospitality. The success of this week would not have been possi-
ble without their positivity and can-do attitude.” 

 The crew aren’t the only ones with a positive attitude. 
Parr and the rest of the team are heading back to Kennedy with a 
renewed sense of accomplishment. 

 “I now have complete confidence in every piece of hard-
ware that we have,” Parr said. “We’re ready to rock and roll for 
the recovery of Orion after Exploration Mission-1.” 

Last Updated: Nov. 13, 2018 

Editor: Bob Granath 

Screen cap from MS-10 onboard video showing faulty strap-on booster 

Orion Recovery Team: Ready to ‘Rock and Roll’ 

At night, on Nov. 1, 2018, a test version of the Orion capsule is pulled into the well 
deck of the USS John P. Murtha during Underway Recovery Test-7 (URT) in the 
Pacific Ocean. URT-7 is one in a series of tests conducted by the Exploration 
Ground Systems Recovery Team to verify and validate procedures and hardware 
that will be used to recover the Orion spacecraft after it splashes down in the Pacific 
Ocean following deep space exploration missions. Credits: NASA/Kim Shiflett 

http://www.nasa.gov/orion�
https://www.nasa.gov/content/exploration-mission-1�
http://www.nasa.gov/groundsystems/�
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Estes Industries LLC -  

 The Mercury Little Joe I is now 
available and initial reviews appear favora-
ble.  

 More details are available regard-
ing the soon to be released Limited Edition 
Apollo 11 Saturn V. Estes designer John 
Boren has stated the only part to be used 
from the last Saturn V kit is the injection 
molded fins. The body wraps are all updat-
ed, detailed blow molded transition, easier 
to assemble escape tower, and detailed 
removable display nozzles that also act as 
a stand.  

  

 

To celebrate the upcoming 50th anniver-
sary of Apollo 11 the kits will include a bo-
nus that just recently was revealed as a 
1:100 scale model of the Apollo 11 Eagle 
Lunar Module. 

 The latest news suggest the kit 
will be available late December 2018 for a 
list price of $89.99. 

Eggtimer Rocketry -  

Eggtimer Rocketry announced it’s latest 
altimeter kit, the Proton Advanced Flight 
Computer.  The specs are impressive for 
$70. 

 WiFi enabled for ALL functions 

 Six outputs and all are independent 

 Airstart support 

 Servo support on first three channels 

 120G accelerometer 

 Baro sensor range -5000’ to +60,000’ 

 Clustering function 

 Post-flight data 

 Fits in a 38mm coupler 

 Plus a lot more ! 

Larry Dasch and his Estes Quinstar Mark Gryn and “Big Blue” Chris Palmer and his Achmed Crayon-roc 

https://www.estesrockets.com/coming-soon/001969-saturn-v-1�
https://www.estesrockets.com/coming-soon/001969-saturn-v-1�
https://www.estesrockets.com/coming-soon/001969-saturn-v-1�
https://www.estesrockets.com/coming-soon/001969-saturn-v-1�
http://eggtimerrocketry.com/eggtimer-proton/�
http://eggtimerrocketry.com/eggtimer-proton/�
http://eggtimerrocketry.com/eggtimer-proton/�
http://eggtimerrocketry.com/eggtimer-proton/�
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