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Board of Director: Mark Chrumka 
Board of Director: Dave Glover 
 

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 Bob Dickinson  
5668 Big Fish Rd  
Goodrich, MI 48438  
 
Members enjoy participating in club projects, 
meeting an incredible group of positive people, 
and no launch fees!  
 

COMM CHANNELS 
There are several ways to keep in touch with the 
JMRC/HUVARS and it’s members. 
 
Website: http://www.jmrconline.org. Information 
includes directions to launch sites & schedule, 
range procedures, and instructions on how to 
join the club.  
 
Groups.io: The JMRC groups.io site is a place 
to share files and also serves as our primary e-
mail list serv. Follow this link to join, 
https://groups.io/g/jmrc 
 
Facebook: If you have a FaceBook account  
search for “Jackson Model Rocket Club JMRC” 
and request to be added. 
 
GroupMe: Our new chat channel for broadcast-
ing notifications instantly using a free download 
client for IOS and Droid as well as by SMS text 
messaging. You can join the notification chat 
after creating a free account and following this 
link, 
https://groupme.com/join_group/28013422/zc5IC1  

On the Cover: 

(top - left) Izzy Miller with her white elephant gift from 
the Holiday party. Did she get to keep it? (top - right) 
Sample screen from a smartphone connected to Scott 
Miller’s prototype rocket intranet (bottom) Artist concep-
tion of the Bendix-Grumman XAAM-N-10 air-to-air 
missile 

Fade To Black Rocket Works 

Heavy Duty Launch Pads For Every Need 

All pads are powder coated for lasting durability 

https://www.facebook.com/fziegler13/ 

Concept Mini $119 Concept X-treme $325 

Concept $285 Ground Pounder $345 

TARC Pad $285 Ground Pounder Heavy $425 

+Shipping  

Launch/Event Calendar - 2020 
• March 14 (MIS) 
• April 11 (MIS) 
• May 9 (MIS) 
• CrapShoot VI - May 23,24 (tentative) (Muskegon) 
• June 13 (MIS) 
• July 11 (MIS) 
• NARAM 62 - July 25 - 31 (Geneseo, NY)  
• August 15 (MIS) 
• September 19 (MIS) 
• October 10 (MIS) 
• November 14 (MIS) 

NOTE: Launch dates are subject to change without notice.  
Be sure to call the “launch hotline” at 517.262.0510 for the 
latest weather and field information or sign up for the JMRC 
Notification GroupMe chat. 

 Welcome to the January/February 
issue of Total Impulse. We’re in the middle 
of the building season and looking forward 
to the upcoming flying season. Our launch 
dates have been locked in for MIS and 
listed below, so mark your calendars! 
 I’d like to thank our president, 
Scott Miller for sharing an article on his pro-
totype Rocketry Intranet and some of the 
experiments he has done with it. This is a 
an opportunity for everyone in the club to 
experiment with digital projects requiring a 
secure network on the launch field. Reach 
out to Scott if you have something you 
would like to try. I’d also like to thank Mark 
Chrumka for starting a column about the 
tools he uses for building success.   
 Big thanks to Chris Timm for the 
drawings/photos of the Bendix-Grumman 
Eagle making that scale article possible. 
Tony Haga contributed a great article on the 
possibility of a launch facility here in Michi-
gan and I can’t forget to thank Dale Hodg-
son who has contributed his “View From 
The Flight Line” column in the last 18 is-
sues!  

 The flying season is right around 
the corner and we just had one of our most 
successful annual meeting/party to date! 
 A couple topics that came up dur-
ing our meeting that are still open and we 
are always looking for opinions around the 
free NAR Jr. memberships and the TRA/
NAR grant money. We are allowed to give 
away 2 NAR Jr memberships for free as-
suming it is a first time member under 18 
and not a renewal. A thought mentioned 
was giving one away at the maker faire... I 
personally love the idea but curious on 
other opinions to help promote our club 
and the NAR and with 2 to give away we 
have opportunities. 
 We also have annual grant money 
that we can apply for. In order to obtain this 
funding we must earmark it for specific club 
improvement such as equipment, safety 
items, or even marketing materials. We as 
a club want your feedback on where we 
can focus the extra money to further im-
prove our group. 
 Using that as a segue to improve-
ments and upcoming flying season we will 
be planning another maintenance day to 
get our equipment in top shape for the first 
launch. Many hands make light work so 
please stop by if you can lend a hand! 

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 

http://www.jmrconline.org
https://groups.io/g/jmrc
https://groupme.com/join_group/28013422/zc5IC1
https://www.facebook.com/fziegler13/
http://www.cv41.org/personal/gallery3/var/albums/bnmr/sportlaunch/jmrc_members/PA082076.jpg?m=1398189065
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Mark Chrumka 

The HUron VAlley Rocket Society section held their annual holi-
day party on January 18 of this year. The annual event was held 
at the home of Roger and Grace Wilfong, who have graciously 
hosted the potluck event for the last 15 years. There were a total 
of 12 attendees, which was a bit less than usual, due to the in-
clement weather conditions.  
 
Participants enjoyed catching up with each other and sharing 
some holiday cheer and good food. After things settled down, a 
white elephant gift exchange was held that involved bringing a 
wrapped rocket or hobby related gift. One highlight of the game 
was seeing Jim Fackert’s expression after he opened a present 
that resembled Russian Nesting Dolls. After a lengthy and amus-
ing effort, the final package was opened to reveal a nice set of 
earrings! Needless to say, this was not expected and everyone 
had a good belly laugh.   
 
After the rollicking gift exchange concluded, attendees were sub-
jected to a “rockets and missiles”, word find game. Barb Freeland 
was this years’ winner and the recipient of two rocket related post-
ers.  
 
A big thanks to our generous hosts Roger and Grace, who wel-
comed us into their home for another memorable holiday social 
gathering. 
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 This years Holiday Party and Annual meeting was held 
on January 25, 2020. The location was again at the Grotto Club in 
Jackson, MI. Attendance was great with almost 30 club and family 
members enjoying the event.  
 The food was again excellent and plentiful. There were 
meatballs, lasagna, enchiladas, two kinds of fried chicken, sand-
wiches, ham and lots of desserts. I don’t think anyone left hungry. 
The annual meeting followed the potluck. The first order of busi-
ness was to extend appreciation to Rob Dickinson for his years as 
club secretary and BOD member. Rob is on the BOD for the New 
Mexico launch and can’t do both. His father Bob, already a mem-
ber of the BOD agreed to take on the duties as secretary. That left 
us just needing a new BOD member for which we appreciate 
Dave Glover for taking that position.  

 Next up was Tony Haga’s treasurer report. The club fi-
nances continue to be in excellent condition even with dropping 
the launch fees for members. It appears to have had the positive 
effect in getting more fliers to join rather than pay month to month 
launch fees. This considerably reduces the administrative over-
head and we’re glad to see if hasn’t had a negative impact on the 
club’s finances.  
 Buzz Nau announced the winner of the club shirt logo 
contest. The competition was extremely close with the winning 
entry beating the second place entry by a score of 4.37 to 4.21. 
Mark Chrumka had the winning design which earned him a free 
annual membership. Buzz will be looking into options for printing 
shirts, using a web ordering service, or combination. He also re-

quested one entry by Christina Scharrer be used for a banner in 
the newsletter, so everyone can look forward seeing that. Buzz 
also made his annual pitch for newsletter material and thanked 
everyone that wrote or contributed something in the past year. It is 
the club’s involvement that contributed to winning the NAR Rock-
well trophy for best newsletter a second year in a row.  
 Other club business included a discussion about distrib-
uting free NAR Junior memberships. As a joint club we all allowed 
to give away two free NAR memberships to junior fliers, but it 
needs to be their initial membership and cannot be used for re-
newals. If you know of a deserving junior flier please let any of the 
BOD members know as we would like to start taking advantage of 
this benefit. We also missed out on the NAR grant in 2019. While 
a few ideas for this year were discussed we decided to start a 
thread on the club’s email list to solicit ideas from the member-
ship.    
 The raffle drawings were completed next with a lot of 
excellent items on the table. Hopefully everyone that purchased 
tickets made at least a couple of trips to pick something out. After 
the raffle it was time for the auction. These are items that have 
been donated and have considerable value. There is always a few 
fun bidding wars for the more sought after items. This year the 
auction included a large plastic bag of unopened black powder 
motors of unknown origin. It included many E9’s, E12’s, and 
F15’s. Were they stored correctly or is it a bag of catos? We’ll 
know this summer when the winner, Dave Glover lights a few of 
them! Other items included kits, more motors, a 3D printed 5.5” 
Mercury capsule from John Potts, and a complete raspberry pi 
setup contributed by Rob Dickinson. This year we also raffled a 
new Estes Saturn V. These are becoming hard to come by since 
they are no longer in production and Estes is out of stock. Dan 
Harrison was the lucky winner. 
 Finally, it was time for the cut-throat, white elephant gift 
exchange. This is the third year of this tradition and there was 
significant increase of gift hijacking this time. The most popular 
gifts swapping hands included an Apollo capsule cookie jar, Defy 
Gavity tether release, and USS Enterprise drone.  
 The board members wish to thank everyone for attend-
ing, providing great food, contributing to the raffle/auction, and 
most of all sharing your time with everyone. We’re looking forward 
to seeing everyone on the flying field soon and enjoying your 
company once again.  
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D A L E  H O D G S O N  

 So, it’s 2020 and a new year of flying. Hopefully every-
one had a nice Christmas and New Year’s. At this point all I can 
say is the weather has been….weird. Warmish December; Janu-
ary seems to be following suit. Around my neck of the woods it 
actually hit 70 degrees officially; breaking a record that stood for 
130 years. Plus, it wasn’t all that breezy at least for a little bit. This 
winter sure seemed to be that way; once flying season was over 
we had a few days that would have been great for flying. But no 
matter; we have a new season just getting under way. It’s more 
wintery today since we had a couple of inches of snow, then ice, 
now rain. Typical….. 
 Most of the time winter, at least for me, is spent planning 
and building. I have a number of projects done that I haven’t had 
a chance to fly, with more on the way. I think I have every Bertha 
that’s out there; all the way from a 4” upscale behemoth and 
Boosted Bertha down to a contest version and Baby Bertha I just 
finished up. Just for grins one launch I am going to bring them all 
and try to get them into the air. Don’t forget, we may very well get 
that Bertha contest in that was planned for last year. Buzz has all 
the details.  
 I may back off just a bit on the high power projects; build-
ing that is, not flying. I spent a fair chunk of the fall building some 
scratch-builds that are just waiting to be flown. I am certainly not 
going to forsake the high power end of things; I have lots to fly 
that I haven’t yet; like 9 in all and beta projects to test some hybrid 
motors that Scott and Dan have been waiting to test. They do the 
motors; I supply the vehicles; a win-win for everyone. I have my 
high power Nike Smoke/Apache project almost completed. The 
rockets can be flown either singly or as a two-stage. Last thing I 
have to complete is the interstage and figure out how to fire every-
thing. I’m planning on trying the new timer from Apogee that ar-
rived just now. It’s a little different in that it has tilt protection. If the 
rocket goes unstable or if it is tilting at more than a 45 degree 
angle the timer will not fire. It’s a safety thing that’s been used 
with large projects for a few years. I’m still in the configuration 
phase so please stay tuned. To round everything out I have a Loki 
M900 Red to burn. I didn’t make it to the Crapshoot last year but 
hoping to this time around. 
 There are still several low power kits on the bench yet to 
be built. For me, this is going to sound very strange but I have 
gliders, FAI parachute and streamer duration, an egg lofter, a 
13mm two stage altitude project, helicopters, and 13mm streamer 
duration projects under way. So maybe this is a contest type of 
year for me. I even have most of what I need to build a tower; I 
think all that’s left is the base. I’ll have to call in some big guns 
though so shameless plug for Fade to Black; Fred, we need to 
talk! All of the building and learning I did last year will be put to 
good use I think; I learned a great deal just by watching those 
contest guys do their thing. So Mark, Buzz, Al, Steve, and Trevor; 
I thank you. But who knows what you all have unleashed; I may 
not be very good at the contest stuff; a raw rookie at best. Trust 
me though, my presence will be felt. It’s going to be great fun re-
gardless. 

 Maybe I spent too much of the winter thinking up stuff to 

do; maybe I’m reaching too far. But, nothing wrong with having a 
few projects ready to go for the new season. If I don’t get to every-
thing I can always come back to them later. Who knows what’s 

ahead; I may get involved with something that’s REALLY out 
there. Hopefully the weather will be kinder to us this time around. 
We’ve had to cancel a couple of launches; something we did out 

of necessity. I’m banking on this year being different. So dust off 
the kits, get the motors built and the igniters dipped….it’s flyin’ 

season! 

My Favorite Girl 
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Chris Timm & Buzz Nau 

Bendix-Grumman AAM-N-10 Eagle Fleet Defender 

 The Bendix-Grumman XAAM-N-10 Eagle was a pro-
posed two-stage solid fuel air-to-air missile designed to provide 
long range fleet defense. It was to have been paired with the 
Douglas F6D Missileer which would engage Soviet bombers 
100nm miles or more from the fleet. The booster diameter was 
16” and length was 4’ 6.5”. The sustainer was 14” in diameter and 
11’ 7” long for a total missile length of 16’ 1.5”. Each stage had 
four cruciform fins with a sustainer fin span of 34” and booster fin 
span of 50”. The booster’s fin tips were also retractable for wing 
clearance. Eagle would carry a 110-pound conventional or W42 
nuclear warhead with an overall expected weight of 1,284-
pounds. It was estimated to be effective against targets from sea-
level to 100k feet and speeds up to Mach 4 and a range of 60nm 
to 100nm.  

 Towards the end of World War II, the US Navy devel-
oped radar pickets as a means for early detection of enemy air-
craft so they could be engaged well before they reached the capi-
tol ships. It consisted of a ring of radar equipped destroyers, air-
craft, submarines, and land stations that provided an early warn-
ing network which dramatically increased fleet defense by vector-
ing Combat Air Patrols (CAP) towards incoming threat aircraft 
away from the fleet core.   

 In the post war years technology was advancing faster 
than the Navy could adapt defensive measures. The radar picket 
of WW II had difficulty in detecting and directing interceptors due 
to the increasing speed of attacking aircraft which was demon-
strated again and again through fleet exercises. Events were oc-
curring too quickly for Alert 5* and CAP to react before inbounds 
became a threat. Large numbers of incoming bogies, combined 
with decoys, saturated Combat Information Centers (CIC) compli-
cating defense measures even further. Too many simulated attack 
groups were reaching the carrier fleet core undetected and unmo-
lested.  

*Alert 5 is an aircraft crewed on the catapult and capable of 
launching in less than 5 minutes  

 As fleet exercises continued through the 1950’s defense 
countermeasure success remained dismal. Too many bogies 
were not detected at all. Of those detected, a good percentage 
had no CAP assets within engagement parameters, or a break-
down of data transfer resulted in missed opportunities. When cor-
rectly vectored, the CAP still had to visually acquire the bandits for 
any chance at a successful engagement. Again, too much ord-
nance was making it all the way to the carriers and it became ap-
parent that detection and engagement had to be moved outward. 
The use of shore-based airborne early warning (AEW) aircraft 
showed promise, but range was a limitation and left large gaps in 

coverage. 

 Another issue contributing to adequate defense was pa-
trol aircraft endurance. At the time, the F2H Banshee possessed 
the longest mission duration (legs) for fleet defense and that was 
only 1.5 hours, less if it had to patrol at lower, less fuel-efficient 
altitudes. The emergence of Soviet air-to-surface anti-ship missile 
developments made a bad situation exponentially worse.  
 Initial carrier based AEW aircraft extended detection 
range, but failed to address another gap, detecting low fliers. 
Search radars at the time were susceptible to radar ground clutter 
which effectively masked low flying intruders. The flat sea and rain 
showers exasperated the problem.  Exercises continued and de-
spite process improvements, the results failed to improve detec-
tion and engagement to an acceptable level. The fleet defense 
deficits increased the importance of surface-to-air missile devel-
opment as the Navy realized how important the last line of de-
fense was becoming. Missilery was also a fledgling technology in 
the 1950’s with growth pains of its own. 
 Attempts to improve fleet defense were not restricted to 
process and training. The Navy utilized many internal and external 
“think tanks” to investigate current technological advances and 
threats as well as revolutions just over the horizon. Internally, the 
Navy’s Bureau of Aeronautics’ (BuAer) 1945, Aviation Design 
Research (ADR) study, held the genesis of Missileer-Eagle as it 
first mentioned the concept of a low speed attack aircraft that 
would loiter for several hours at 100-300nm from the fleet core. 
Over in Navy’s Bureau of Ordnance (BuOrd) the next steps in anti
-aircraft-missile technology were develoed in the late 1950’s 
which lead to the XSAM-N-8 Typhon, also known as Super Talos. 
Typhon, the precursor to Aegis and Standard Missile, was slated 
to replace the SAM-N-6 Talos and would possess a 200nm range.  

Bendix-Grumman Eagle model - US Navy photo 
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 The Bell Labs Naval Interception Program Study from 
1953-55, recommended interceptors use pulse-doppler radars to 
combat the ground clutter interference in detecting and tracking 
low altitude targets. Pulse-doppler does this by measuring a tar-
get’s speed through a high radar pulse repetition rate (PRT).  This 
study resulted in the Navy issuing a contract to Westinghouse in 
1957 for the APQ-81 radar. This study also mentioned the poten-
tial advantages of a long-range subsonic aircraft armed with long 
range missiles.  

 The 1957 Navy Fighter Study Concept study by Cornell 
Aeronautical Laboratory benefited from data generated by multi-
ple fleet exercises and evaluations by the Navy’s Operational 
Evaluation Group (OEG). By this time the apparent threat was 
Soviet bombers using anti-ship missiles and megaton nuclear 
warheads.  Several conclusions were obvious. Fleets could no 
longer contain multiple aircraft carriers where a megaton nuke 
would potentially wipe out all of them. Also, the response time and 
distance from the fleet to intercept an incoming attack meant that 
the CAP had to be stationed much further away, an assessment 
that was continuously recognized through the many fleet exercis-
es.   

 These studies concluded that incoming soviet bombers 
would need to be eliminated 100nm from the fleet to ensure they 
didn’t reach their missile launch envelope. Once a group of bomb-
ers launched multiple missiles and decoys the ability to destroy 
the attack became untenable. The Cornell studies compared su-
personic interceptors armed with improved AIM-7 Sparrow III mis-
siles vs other platforms including the sub-sonic, long range missile 
equipped fighter from the ADR study. The sub-sonic design per-
formed 2 to 4 times better than the other proposals throughout the 
simulations. Further Cornell studies refined the tactics and tech-
nology the Navy needed for fleet defense moving into the next 
decade. This included the ability of airborne missile platforms that 
could track and engage multiple bogies at once reducing the sup-
port needed by command and control assets. These, as well as 
follow-up studies resulted in the Navy settling on the requirement 
for a sub-sonic fighter capable of carrying six long-range missiles 
as well as the Westinghouse APQ-81 radar with a 60” dish.  

 The missile contract was awarded first and won by the 
team of Bendix-Grumman for their XAAM-N-10 Eagle in 1958. 
The complete fire-control system including the Westinghouse 
APQ-81 radar, Litton tactical computer, and Bendix-Grumman 
Eagle missile. This integrated weapons system introduced tech-
nology advances never seen in an interceptor. The Missileer air-
craft would be capable of receiving target information from AEW 
aircraft and other Missileers via data link and integrate it with data 
from its onboard APQ-81 radar.  It could also home on jamming if 
it was unable to “burn through” enemy electronic countermeas-
ures (ECM).  

 Bendix Aviation Corporation, located in Ann Arbor, MI 
bordering the University of Michigan’s Engineering campus, was 
the prime contractor responsible for systems management. Grum-
man Aircraft Engineering Corporation, located in Bethpage, NY on 
Long Island was the principle sub-contractor responsible for air-
frame, propulsion, as well as launching and support equipment. 
Other subcontractors include Sanders Associates (guidance), 
Litton Industries (tactical computer), and Westinghouse Corpora-
tion, Air Arm Division (air intercept radar). 

 To maximize range the Eagle missile would be launched 
in a loft trajectory. The solid rocket booster would accelerate the 
missile almost vertically to mach 3.5. After booster burnout the 
missile would coast up to an altitude of 100k-feet where the long-
burn sustainer solid rocket motor would ignite. The sustainer 
would accelerate the Eagle to mach 4.5 providing enough energy 
to intercept maneuvering targets out to 60nm. Mid-course guid-
ance was provided by the launching aircraft via radio link and the 
Eagle would take over terminal guidance with its onboard radar 
based on the DPN-53 set from the CIM-10 Bomarc surface-to-air 
missile.  The Eagle could also be launched in a direct trajectory 
for shorter range threats. The Eagle’s range was potentially 
100nm in a home on jam situation.  

AAM-N-10 Eagle model by Marc McReynolds  

A3D Skywarrior converted as a testbed for the APQ-81 radar - US Navy photo Douglas F6D Missileer with six AAM-N-10 Eagle missiles - US Navy 

AAM-N-10 Eagle model in Langley 16-foot Transonic Tunnel - NASA photo  
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Chris Timm & Buzz Nau 

Bendix-Grumman AAM-N-10 Eagle 

 The aircraft design competition was an-
nounced in late 1959 for an aircraft capable of carry-
ing the Bendix-Grumman fire-control system, West-
inghouse APQ-81 radar, and six Eagle missiles. The 
competition was won by Douglas with its F6D Mis-
sileer submission. It vaguely resembled the F3D 
Skyknight, but only in appearance. In addition to the 
APQ-81 radar and its 60” dish, it would be powered 
by two Pratt & Whitney TF-30 non-afterburning turbo-
fan engines. Turbofans were new at the time and 
much more fuel efficient than turbojet engines. The 
Missileer would carry the six Eagle missiles, three un-
der each wing, to a patrol area 150nm miles from the 
fleet core and loiter on station for up to six hours. 
 The APQ-81 was a multi-mode radar and the 
heart of Missileer-Eagle. Through digital computer 

control it could switch from track-while-scan (TWS) 
mode where the fire-control system could track up to 
16 individual bombers out to 80nm, to illumination 
mode which provided mid-course guidance to out-
bound Eagle missiles. The APQ-81 could resolve tar-
get velocity and range by varying the PRT through 
computer control.  

 The F6D Missileer was not without weakness-
es. Because the Missileer would not be able to defend 
itself from close-quarter Soviet interceptors, it would 
need to be paired with the McDonnell F4H Phantom II 
air superiority fighter for protection. It would be espe-
cially vulnerable after all Eagle missiles were expend-
ed. Also, the concept of a sub-sonic attack type air-
craft as a standoff missile platform was atypical to the 
faster, self-protective nature of fighter interceptors at 
the time and was met with skepticism and pushback 
from some NAVAIR circles.  
 The Navy hoped to deploy the Missileer-Eagle 
and Typhon as a complete anti-air warfare system; 
however, each program would be extremely expen-
sive and purely defensive. Rather than sign the Mis-
sileer contract in late 1960, President Eisenhower’s 
Secretary of Defense, Thomas Gates Jr, left it to John 
McNamara, incoming President Kennedy’s Secretary 
to decide. It did not take McNamara long to cancel 
The F6D Missileer in favor of the upcoming USN/
USAF joint service TFX program, which was strongly 
disliked by the Navy. The Eagle development re-
mained active for a short time longer, but without Mis-
sileer, there was no active aircraft capable of carrying 
it, effectively sealing its fate. Typhon was also can-
celled in 1963 due to costs and technology shortcom-
ings of the time.  

Chance Vought V-434 Missileer entry 

Grumman Eagle General Arrangement drawing 

AAM-N-10 Eagle model in Langley 16-foot Transonic Tunnel - NASA photo  
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Chris Timm & Buzz Nau 

Bendix-Grumman AAM-N-10 Eagle 

 Many of the Soviet strengths and tactics as-
sumptions in the 1950’s would not be realized until 
the 1970’s. By that point the F-14 Tomcat and AIM-54 
missile were assuming the role of fleet defender that 
was originally slated for Missileer-Eagle. Had the Mis-
sileer-Eagle program entered production in the mid-
1960’s it would have been nearly worthless in the Vi-
etnam conflict. The restrictive rules of engagement 
(ROE) denied the US Navy and Air Force any beyond 
visual range (BVR) engagements due to the required 
visual identification of enemy aircraft.  
 Even though few components of the Missileer-
Eagle were used in future programs, most notably the 
TF-30 turbofans (F-111 and F-14 Tomcat), other pro-
gram developments such as the use of multi-mode 
doppler radar, TWS, datalink integration between fleet 
assets, and more, found their way into the Tomcat 
and Phoenix. 
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Ciminera, Michael V., The Aircraft Designers: A 
Grumman Historical Perspective, American Institute 
of Aeronautics & Astronautics, Reston, (2013), p211 
Friedman, Norman, Fighters Over the Fleet: Naval Air 
Defence from Biplanes to the Cold War, Naval Insti-
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Gunston, Bill, The Illustrated Encyclopedia of the 
World’s Rockets and Missiles, Crown Publishers New 
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Butler, Tony, American Secret Projects: Fighters and 
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perton, UK, (2007), pg 130-133 
Newlon, Clark, missiles and rockets: Magazine of 
World Astronautics, American Aviation Publications, 
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Department of Defense Appropriations for 1960: Part 
1, U.S. Government Printing Office, (Dec 31, 1959), 
Page 741 
NASA Langley Research Center, 16-foot Transonic 
Tunnel photos 
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Mark Chrumka 

My Favorite Modeling Tools 
Over the course of my life as a modeler, I have acquired many 
tools that have enhanced my ability to assemble and improve the 
appearance of model kits. Many of the same instruments are also 
used to fabricate components from raw materials in 
“scratchbuilding” a model from plans or photographs, if a kit is 
unavailable.  
 
I became interested in building plastic models in my pre-teenage 
years when monsters, cars, and military vehicles were very popu-
lar. The tools I used were common household items like razor 
blades, emery boards, tube plastic cement, scotch tape, model 
paint brushes, etc. In 1993, I began building model rockets and 
noted there were a considerable amount of purpose-built hobby 
tools. Since then, I’ve tried many different types of tools. In this 
column I will highlight my favorites, in no particular order. 
 
Tweezers come in various sizes and shapes and are a basic in-
strument for properly applying decals, positioning small detail 
parts, tying small threaded knots, and placing parachutes in small 
diameter body tubes. Micromark is a good resource for obtaining 
tweezers. (And Harbor Freight - Editor) 

https://crgis.ndc.nasa.gov/historic/Test_176:_Bendix_(Grumman)_Eagle_Missile
https://crgis.ndc.nasa.gov/historic/Test_176:_Bendix_(Grumman)_Eagle_Missile
https://crgis.ndc.nasa.gov/historic/Test_176:_Bendix_(Grumman)_Eagle_Missile
https://crgis.ndc.nasa.gov/historic/Test_176:_Bendix_(Grumman)_Eagle_Missile
https://crgis.ndc.nasa.gov/historic/Test_176:_Bendix_(Grumman)_Eagle_Missile
http://www.secretprojects.uk.co/
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Full-scale mock-up AAM-N-10 Eagle - courtesy of “The Cradle of Aviation Museum", Joshua Stoff, Curator 
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JMRC/HUVARS LOGO WINNER! 

Congratulations to Mark Chumka who won the club shirt logo con-
test. There were six entries by three members, Mark, Christine 
Scharrer, and Mike Jacobs. The voting was very close with Mark 
winning by a single vote.  
Buzz will be looking into options for ordering shirts whether it is a 
bulk order, webstore, or some combination of the two. Stay tuned 
for more information when it is available. 
 

Estes Saturn V Raffle 
Congratulations to Dan Harrison who won the Estes Saturn V 
raffle at the Holiday party.  If you have an idea for a future raffle or 
club contest let one of the BOD member know. We’re always 
looking for ideas to raise money and provide more service and 
value for club members. 

Runner-up Logo and Newsletter Banner 

Christine Scharrer had the runner-up logo and I’ve asked if she 
could help me use it in a new header for the newsletter. Look 
forward to it soon! 
 

Big Bertha Contest  
(We’re absolutely going to do this!) 
Designed by Vern Estes, 
the Big Bertha is the iconic 
model rocket throughout the 
decades. Make Vern proud 
and enter your Big Bertha in 
this fun contest we will be 
holding at the May club 
launch.  
 
Goal 
Make three flights with a 
single model (Big Bertha) 
and attempt to score the 
best in four events. To be 
flown at the October, No-
vember, er… May launch! 
…….weather permitting. 
 
 Vehicle 
As mentioned, this is a Big Bertha contest. If you don’t have a 
Big Bertha then any rocket with at least 18” of BT-60 and four 
fins will do. If you wish to build one from scratch you can down-
load the plans here, 
 https://www.spacemodeling.org/jimz/estes/k-23.pdf 
  
Events 
A Parachute Duration – Using an A impulse motor and para-
chute of any size, get a longest possible duration. Remember, 
you need to get it back for the other events! 
B Streamer Duration Spot Landing - That’s right, two events in 
one. Using a B impulse motor and streamer for recovery get the 
longest possible duration AND land closest to the target mark 
that will be placed randomly at the field. 
C Altitude (altimeter) – Using a C impulse motor and electronic 
altimeter reach the highest altitude. I will have a couple of altim-
eters to loan out if you don’t have a suitable altimeter. 

https://www.spacemodeling.org/jimz/estes/k-23.pdf
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 I often like to look for ways to improve anything and rock-
etry is certainly the right setting to explore options and push the 
envelope. My most recent noodle scratcher was our launch con-
trol system. Looking at what we have in place and comparing it to 
the rest of the amateur rocket community, I think we are at the top 
of the ranks for equipment quality. We have wireless launch con-
trollers that utilize encoding keys with relays using SLA batteries 
that have launched thousands of rockets. One question that I 
couldn’t figure out is why no one was using digital signals (to the 
best of my knowledge). All other systems I could find, including 
our equipment, used analog signals. 
 There are a lot of reasons to use an analog system, so I 
am in no way discounting them. They are simple, well known, and 
have a proven track record of success. However, I wondered what 
we might be missing out on, especially since we live in the digital 
age. My objective was to create a proof of concept digital based 
system to see if it offered reliability and economic advantages. 
Over the summer I pulled out my box of toys to see what I could 
get to work and then dive into the doors that might open… assum-
ing it all worked. 
 Step one was to build a secure network. I accomplished 
this with an old router I had laying around the house. I flashed the 
firmware and created a network for our club that is discoverable 
on any Wi-Fi enabled device under the name, “JMRC”. I have no 
intentions of connecting this to the internet and will keep the net-
work as a self-contained intranet to improve the security. This 
alone is a massive improvement over the analog system since we 
can encrypt the signal in the digital network as opposed to analog 
systems that can only use designated keys to encode and decode 
the message. The router proved to be effective on the field and is able to transmit 100gb/s worth of data and is limited to 100 con-

current users for a starting point. 
 With a foundation of a digital spiderweb to latch onto, the 
first project I wanted to attach to it was the ability to control relays. 
This was accomplished by building a webpage using a Raspberry 
Pi digital computer leveraging a LAMP stack (Linux operating 
system, Apache web server, Mysql database, and PHP 
(Hypertext Preprocessor)). I built all of this on a small computer 
that is roughly the size of a deck of cards and for ~$40.  
 I created a web page to trigger controller relays as well 
as any other devices we want connected and controllable by a 
remote source. Using the python scripting language, the web 
page uses a button for each separate relay. Being a webpage, 
there is no limit with the software for the number of buttons to 
create which certainly helps from an economic standpoint when 
looking at expanding pads or other peripherals. 
 With a web server in place to broadcast from the launch 
pads we just need any Wi-Fi enabled device connected to our 
router to trigger the relays through the webpage. All the launch 
buttons will appear on the device and just a tap of a button will 
trigger the connected relay to fire. I’m sure the thought that cross-
es everyone’s mind is safety… if any device on the network can 
connect to it, then how do we lock down launch control to a single 
device? There are many ways to limit it to a single device and 
currently I have the unique IP address of the Launch Control tab-
let hard-coded to protect the signal.  
 The launch controller was only the first experiment and 
that is limited to a single device. We have a whole network at our 
disposal, so my next experiment was to relay video right from the 

pad. Again, the webpage was modified, and now we can stream 
video right from the pads and display it directly on the webpage.  

Scott Miller 

Raspberry Pi next to a standard playing card for scale reference - Jo-Anne Miller 

Raspberry Pi connected to a HD camera that can have pitch/yaw controlled via web 
page. It also has 8 relays connected for launching, nitrous fill, and any other 12v 
needs - Jo-Anne Miller 
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This allows anyone with a Wi-Fi enabled device to navigate to the 
webpage and watch the pad cam video live on their personal de-
vice (No internet data required!). Depending on your personal 
device you could leverage video capturing software to record 
flights that we broadcast live on our intranet. The prototype sys-
tem in place can currently broadcast at 720p. 

 The third experiment I started tinkering with for the up-
coming launch season is audio. Our PA is the last “wired” system 
we have in place for our club equipment and I want to cut the cord 
if possible. Two other options are not viable since transmitting on 

FM is not legal and Bluetooth just doesn’t have the range we 
need. I have configured another Raspberry Pi to be a Mumble 
audio server. The Mumble software was originally intended for 
people to communicate as a group while playing internet-based 
games, so I feel like the same concept will work well for our 
needs. We can create an audio receiver connected to our network 
and plug it into a battery powered speaker and place it anywhere 
within range of the Wi-Fi router. The microphone on the LCO table 
is set to be the primary audio source so it will mute all other con-
nections when announcements are made. Otherwise it will allow 
messaging or even broadcasting from any device connected to 
the server. 
As of the publishing of this article I think it is safe to say the con-
cept has met the requirements for proof of concept, but is not pro-
duction ready. In the upcoming flying season I am planning to 
continue the field testing of these experiments to see if they can 
hold up with heavy use in the field. I’m confident these ideas and 
more can be developed in the future and I am certainly open to 
anyone that wants to help develop any and all software/hardware 
experiments of their own for the club.  
 Here are samples of other opportunities to expand the 
system in the future.... 

• Load cells on the pad to measure the rocket’s weight and 
broadcast on the live web page. This will be extremely benefi-
cial for hybrids to verify the amount of Nitrous Oxide loaded 
prior to ignition. 

• Web form for flight cards, fill out a flight card on your phone/
tablet and add to the queue  

• Broadcast our weather station on a web page for all users to 
benefit 

• Equipment live status webpage: Battery Voltage, LCO video/
audio, pad video/audio, etc. 

• Live rocket tracking with GPS, video, anything else being 
transmitted.  

• Media Server loaded with the club videos, pictures, etc. This 
can be broadcast during downtime at launches and at various 
events the club participates at to make for a professional 
showing.   

• The countless ideas that I haven’t even considered, but want 
your input 

Scott Miller 

8" tablet that is wifi enabled - Jo-Anne Miller 

Raspberry Pi in a case with a 3.5" touchscreen - Jo-Anne Miller 
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Starlink Mission - 1/7/20 

On Monday, January 6 at 9:19 p.m. EST, or 2:19 UTC on January 
7, SpaceX launched its third launch of Starlink satellites from 
Space Launch Complex 40 (SLC-40) at Cape Canaveral Air Force 
Station, Florida. 
 
Falcon 9’s first stage supported a Starlink mission in May 2019, 
the Iridium-8 mission in January 2019, and the Telstar 18 VAN-
TAGE mission in September 2018. Following stage separation, 
SpaceX landed Falcon 9’s first stage on the “Of Course I Still 
Love You” droneship, which was stationed in the Atlantic Ocean. 
 
Crew Dragon Launch Escape Demonstration - 1/19/20 

On Sunday, January 19, SpaceX successfully completed an in-
flight test of Crew Dragon’s launch escape capabilities from 
Launch Complex 39A (LC-39A) at NASA’s Kennedy Space Cen-
ter in Florida. This test, which did not have NASA astronauts 
onboard the spacecraft, demonstrated Crew Dragon’s ability to 
reliably carry crew to safety in the unlikely event of an emergency 
on ascent. 
 
Falcon 9 and Dragon lifted off at 10:30 a.m. EST, or 15:30 UTC, 
with the abort sequence initiating approximately 
one and a half minutes into flight. Crew Drag-
on's eight SuperDraco engines powered the 
spacecraft away from Falcon 9 at speeds of 
over 400 mph. Following separation, Dragon's 
trunk was released and the spacecraft's para-
chutes were deployed, first the two drogue par-

achutes followed by the four upgraded Mark III parachutes. Drag-
on safely splashed down in the Atlantic Ocean and teams suc-
cessfully recovered the spacecraft onto SpaceX's recovery vessel. 

Starlink Mission - 1/29/20 
On Wednesday, January 29 at 9:06 a.m. EST, or 14:06 UTC, 
SpaceX completed its fourth launch of Starlink satellites from 
Space Launch Complex 40 (SLC-40) at Cape Canaveral Air Force 
Station, Florida. 
 
Falcon 9’s first stage previously launched Crew Dragon on its first 
demonstration mission in March 2019 and the RADARSAT Con-
stellation Mission in June 2019. Following stage separation, 
SpaceX landed Falcon 9’s first stage on the “Of Course I Still 
Love You” droneship, which was stationed in the Atlantic Ocean. 
One of SpaceX’s fairing recovery vessels, “Ms. Tree," caught one 
of the fairing halves. 

From SpaceX 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwicueSk57_jAhUmheAKHSM0B5EQjRx6BAgBEAU&url=https%3A%2F%2Fspacenews.com%2Fmilitary-certification-the-next-big-test-for-falcon-heavy%2F&psig=AOvVaw16qT7YuM7JOAceRLhpZV6N&ust=156358
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A Spaceport in Michigan? It could happen! 
 An increase in the demand for satellite launches is 
stretching the current space launch infrastructure to the maxi-
mum. With as many as 12000 new satellites expected to enter low 
earth orbit (LEO) in the next decade (there are currently about 
1200 satellites in LEO) launch facilities will need to be expanded 
and the Michigan Aerospace Manufactures Association (MAMA) 
believes we can get a piece of the action. 
 The MAMA estimates that a new Michigan Spaceport 
would cost $80 Million and would focus on launching small satel-
lites into a low polar orbit using rockets smaller than Space X's 
Falcon 9 or horizontally launched from the belly of an airplane 
(horizontal launches). Funding would come from private investors 
with the Greener Earth Advisory Services investment company 
looking to fund a majority of the project.  That should help speed 
the project compared to other states that are requesting govern-
ment funding.  The MAMA intent is it to have a facility operational 
some time in 2022. By concentrating on smaller satellites 
launched into polar orbit, Michigan could fill a niche in needed 
launch infrastructure leaving the larger facilities such as Cape 
Canaveral and Vandenburg Air Force Base to fly the big stuff. Not 
having to share satellite facility with those that are rated for 
manned flights should reduce cost and turnaround time. Such a 
site in Michigan could launch 25 rockets per year, generate $15 
million per launch and create as many as 1000 jobs. Michigan's 
northern latitude, restricted airspace, engineering and manufactur-
ing capacity and the ability to launch over water or low population 
areas make the state a good choice. 
 
Sites being considered include: 

• Sawyer International Airport. A former Strategic Air Com-
mand base, Sawyer already has a long runway ready for hori-
zontal launches and an existing infrastructure. 

• Chippewa County International Airport. Nearby to I75, access 
to a main rail line and room to expand. 

• Oscoda - Wurtsmith Airport in Oscoda. Also, a former Strate-
gic Air Command Base. On the shores of Lake Huron. How-
ever, the location is considered a possible EPA Superfund 
site due to chemical contamination 

• Rogers City. Launches can be made due north over lake Hu-
ron but there is no existing infrastructure. 

• Alpena. Similar location to Rogers City. 
 
 Possible command center locations include Camp Gray-
ling, Fort Custer and Selfridge Air National Guard base. 
 Although the MAMA had stated initially that a site for the 
Michigan Spaceport would be made in 2019 the decision has 
been delayed until February 2020. 
 
ref: 
Detroit Free Press 
Michigan Aerospace Manufactures Association 
The Mining Journal 
Oscoda Press 
The Alpena News 
Dbusiness Magazine 
Chippewa County Economic Development Corporation 
Iosco County News Herald 

 

 
 
 

Rocketlab 
Running Out Of Fingers Mission - 6 December 2019 
Onboard this rideshare mission were six space-
craft comprised of 5cm PocketQube microsatel-
lites from satellite manufacturer and mission man-
agement provider Alba Orbital. The final payload 
on board was procured by satellite rideshare and 
mission management provider Spaceflight for ALE 
Co., Ltd (ALE), a Tokyo-based company creating 
microsatellites that simulate meteor particles.  
 
‘Running Out Of Fingers’ also included the first guided, full telem-
etry re-entry of the Electron launch vehicle’s first stage as part of 
Rocket Lab’s plans to re-use and re-fly rocket boosters in future 
missions. Recovery instrumentation on-board this flight included 
guidance and navigation hardware, including S-band telemetry 
and on-board flight computer systems, to live-gather data during 
the first stage’s atmospheric re-entry, as well as a reaction control 
system to orient the booster. 
 
Birds Of A Feather - 31 January 2019 
Rocket Lab's 11th Electron flight - Birds of a 
Feather - launched a dedicated mission for the 
United States National Reconnaissance Office 
(NRO). The mission successfully lifted off from 
Rocket Lab Launch Complex 1 at 15:56 NZDT, 31 
January 2020.  
 
The NRO competitively awarded the contract under the Rapid 
Acquisition of a Small Rocket (RASR) contract vehicle. RASR 
allows the NRO to explore new launch opportunities that can pro-
vide a streamlined, commercial approach for getting small satel-
lites into space. 

Tony Haga, Rocketlab 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwicueSk57_jAhUmheAKHSM0B5EQjRx6BAgBEAU&url=https%3A%2F%2Fspacenews.com%2Fmilitary-certification-the-next-big-test-for-falcon-heavy%2F&psig=AOvVaw16qT7YuM7JOAceRLhpZV6N&ust=156358
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Ibis Parts List 
1 – LOC 2.56 Nose Cone 
1 – LOC 2.56 Body Tube (11”) 
1 – LOC 2.56 Body Tube (30”) 
1 – LOC 2.56 Coupler 
1 – LOC 2.56 Bulkhead 
3 – Estes BT-5 Body Tube (8”) 
3 – Estes BNC-5W Nose Cones 
2 – LOC 2.56-1.14 Centering Rings 
1 – LOC 1.14 Motor Tube (8”) 
3 – Fins from 1/8” plywood 
1 – 28” Parachute 
2 – Rail Buttons 
1 – Recovery Harness  

Sport Plan 
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Source—NASA / ROSCOSMOS Archives 

90 Years Ago – 
1930 
January 20: US as-
tronaut and Apollo 11 
crewmember Edwin 
Eugene “Buzz” Al-
drin, Jr., is born. 

February 18: Pluto 
discovered by Clyde 
W. Tombaugh of the 
Lowell Observatory, 
Flagstaff Arizona. 
 
 
 

75 Years Ago - 1945 
February 20: White Sands Proving 
Grounds established in New Mexico. 

During February - X-1 construction con-
tracts placed with Bell Aircraft Corp, by the 
Army Air Force. 

During February: Arthur C. Clarke wrote a 
letter to the editor published in Wireless 
World on geostationary communication 
satellites. 

60 Years Ago - 1960 
January 14: Presi-
dent Eisenhower 
directed the trans-
fer of the Army 
Ballistic Missile 
Agency's (ABMA) 
Development Op-
erations Division 
(headed by Dr. 
Wernher von 
Braun) to NASA. 
January 21: Little 
Joe 1B launched 
from Wallops Is-
land, VA. This was a test of launching and 
abort systems of the Mercury spacecraft. A 
Rhesus monkey "Miss Sam" was on board. 

55 Years Ago - 1965 
January 19: Gemini Titan 
2 launched by Titan 2, an 
unmanned test of the 
launch vehicle and the 
Gemini spacecraft from 
Cape Canaveral, Fla. 
January 22: Tiros 9 orbited 
at Cape Canaveral, Fla. 

February 3: 
OSO 2 
(Orbiting Solar 
Observatory) 

launched aboard a Delta launch vehicle, 
Cape Canaveral, Fla. 
 
 
 
 
 
 

February 16: Saturn (SA-9) orbited Pega-
sus-1, first micrometeoroid satellite from 
Cape Canaveral, Fla. 

February 17: Ranger 8 launched on Atlas-
Agena B launch vehicle from Cape Canav-
eral, Fla. 
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50 Years Ago - 1970 
January 14: Intelsat III F-6 launched by 
Delta from Cape Canaveral, Fla. 

January 23: ITOS 1/Oscar 5 launched by 
Delta from Vandenberg AFB. 

February 3: SERT 2 (Space Electric Rocket 
Test) launched on a Thor-Agena from Van-
denberg AFB. 

February 11: Japan becomes the fourth 
space power after it launches the satellite 
Ohsumi into orbit from Uchinoura Space 
Center, Japan. Ohsumi was launched on a 
Japanese Lambda 4-S booster. 

45 Years Ago - 1975 
January 22: Landsat 2 launched by Delta 
from Vandenberg AFB. 

February 6: SMS 2 (Synchronous Meteoro-
logical Satellite) launched on a Delta from 
Cape Canaveral, Fla. 

40 Years Ago – 1980 

January 17: Fleetsatcom 3 launched by 
Atlas- Centaur from Cape Canaveral, Fla. 

February 9: NavStar 5 or GPS 1-5 
launched on an Atlas F from Vandenberg 
AFB. Part of Global Positioning System 
(GPS). The GPS was developed by the US 
Department of Defense to provide all-
weather round-the-clock navigation capa-
bilities for military ground, sea, and air forc-
es. 

February 14: So-
lar Maximum 
Mission (SMM) 
launched on a 
Delta from Cape 
Canaveral, Fla. 
First satellite to 
study the Sun in 
detail. 
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35 Years Ago - 1985 
January 7: Sakigake launch (Japan Comet 
Halley Mission) Launch Vehicle: M-3SII. 
Launch Site: Uchinoura Space Center, 
Japan. 

January 24: STS-51C (Space Shuttle Dis-
covery) launched from KSC. Payload was 
a Department of Defense spacecraft using 
the Inertial Upper Stage (IUS) booster. 
Crew: Thomas K. Mattingly, Loren J. Shriv-
er, Ellison S. Onizuka, James F. Buchli and 
Gary E. Payton. Landed January 27 at 
KSC. Mission Duration: 3 days, 1 hour. 

30 Years Ago - 1990 
January 9: STS-32 (Space Shuttle Colum-
bia) launched from KSC  and shortly after 
achieving orbit deployed Syncom IV-5. 
Columbia retrieved Long Duration Expo-
sure Facility (LDEF) on January 11. Crew: 
Daniel C. Brandenstein, James D. Wether-
bee, Bonnie J.Dunbar, Marsha S. Ivins, 
and G. David Low. Landed January 20 at 
Edwards Air Force Base (EAFB), CA. Mis-
sion Duration: 10 days. 

January 24: Hiten, (formerly Muses-A) 
launched by M3S2 launch vehicle from 
Uchinoura-Cho, Kagoshima, Japan. Hiten 
was Japan's first-ever lunar flyby, lunar 
orbiter and lunar surface impact. Japan 
was the third nation to orbit the Moon. 

February 9: Galileo probe to Jupiter given 
Venus flyby for gravity-assist boost. 
February 28: STS-36 (Space Shuttle Atlan-
tis) launched from KSC. Deployed Depart-
ment of Defense payload shortly after 
achieving orbit. Crew: John O. Creighton, 
John H. Casper, David C. Hilmers, Richard 
M. Mullane, and Pierre J. Thuot. Landed at 
Edwards Air Force Base (EAFB), CA on 
March 4. Mission Duration: 4 days, 10 
hours. 

25 Years Ago – 1995 
February 3: STS-63 (Space Shuttle Discov-
ery) launched from KSC. MIR space station 
rendezvous flyby. Crew: James D. Wether-
bee, Eileen M. Collins, C. Michael Foale, 
Janice E. Voss, Bernard A. Harris, Jr., and 
cosmonaut Vladimir Titov (Russia). Landed 
at KSC on February 11. Mission Duration: 
8 days, 6 hours. 
 

20 Years Ago – 2000 
January 3: Galileo probe flyby of planet 
Jupiter’s moon, Europa. 

February 11: STS-99 (Space Shuttle En-
deavour) launched from KSC. Shuttle Ra-
dar Topography Mission (SRTM). Crew: 
Kevin R. Kregel, Dominic L. Pudwill Gorie, 
Janet L. Kavandi, Janice E. Voss, Mamoru 
Mohri (Japan), and Gerhard P. J. Thiele 
(Germany). Landed at KSC on February 
22. Mission Duration: 11 days, 5 hours. 

February 14: NEAR Asteroid Eros Orbit 
Insertion -- The Near Earth Asteroid Ren-
dezvous - Shoemaker (NEAR Shoemaker), 
renamed in honor of Gene Shoemaker, 
was designed to study the near Earth as-
teroid Eros from close orbit over a period of 
a year  

Page 21  
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15 Years Ago – 2005 
January: A long-duration scientific balloon 
carrying the Cosmic Ray Energetics and 
Mass (CREAM) experiment set flight rec-
ords for duration and distance, flying for 
nearly 42 days and making three orbits 
around the South Pole. 

January 12: Deep Impact launched by a 
Delta 2 rocket from Cape Canaveral. It flew 
by Comet Tempel 1 on July 4, 2005 and 
ejected an impactor into the comet. 

10 Years Ago – 2010 
February 3: STS-130 (Space Shuttle En-
deavour) launched from KSC. Delivered a 

third connecting module - the Tranquility 
node - to the ISS and a seven-windowed 
cupola to be used as a control room for 
robotics. Crew: George Zamka, Terry Virts, 
Kathryn Hire, Nicholas Patrick, Robert 
Behnken and Stephen Robinson. Landed 
at KSC on Feb. 21, Mission Duration: 13 
days, 18 hours. 
February 11: SDO, the Solar Dynamics 
Observatory, launched from Cape Canav-
eral on an Atlas 5. SDO observes the Sun 
from a 28.5° inclination geosynchronous 
orbit allowing continuous contact with a 
ground station at White Sands, NM. Data 
from the SDO instruments will support the 
development of improved space weather 
forecast models. 

5 Years Ago – 2015 
January 31: Soil Moisture Active Passive 
(SMPA), is an Earth satellite mission that 

measures and maps Earth's soil moisture 
and freeze/thaw state to better understand 
terrestrial water, carbon and energy cycles. 
Launched from Vandenberg Air Force Base 
on a Delta II. 
February 15: The Deep Space Climate 
Observatory, or DSCOVR, stationed at 
Lagrange point 1 (or L1), approximately 
one million miles from Earth, observes and 
provides advanced warning of particles and 
magnetic fields emitted by the sun (known 
as the solar wind) which can affect power 
grids, communications systems, and satel-
lites close to Earth. Launched by a Falcon 
9 from Cape Canaveral, United States 
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Soon to be released: 
 

X-20 Dyna-Soar by Dr. Roy Houchin II 

See kickstarter details on page 24 
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Early February 2020  
Falcon 9 - Starlink 4 
Launch time: TBD  
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the fifth batch of approximately 60 
satellites for SpaceX’s Starlink broadband 
network, a mission designated Starlink 4. 
Delayed from January. [Jan. 21] 
 
February 6, 2020 
Soyuz - OneWeb 2 
Launch time: 2142 GMT (4:42 p.m. EST) 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian Soyuz rocket will launch approx-
imately 32 satellites into orbit for OneWeb, 
which is developing a constellation of hun-
dreds of satellites in low Earth orbit for low-
latency broadband communications. The 
Soyuz-2.1b rocket will use a Fregat upper 
stage. Delayed from Nov. 20, Dec. 19, Jan. 
23 and Jan. 30. 
 
February 7/8, 2020 
Atlas 5 - Solar Orbiter 
Launch time: 0415-0615 GMT on 8th 
(11:15 p.m.-1:15 a.m. EST on 7th/8th) 
Launch site: SLC-41, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Atlas 5 rocket, 
designated AV-087, will launch the Solar 
Orbiter spacecraft for NASA and the Euro-
pean Space Agency. Built by Airbus De-
fense and Space, Solar Orbiter, or SolO, 
will travel inside the orbit of Mercury to 
study how the sun creates and controls the 
heliosphere, the vast bubble of charged 
particles blown by the solar wind into the 
interstellar medium. The rocket will fly in 
the 411 vehicle configuration with a four-
meter fairing, one solid rocket booster and 
a single-engine Centaur upper stage. De-
layed from Feb. 5.  
 
February 9, 2020 
Soyuz - Meridian M 
Launch time: TBD 
Launch site: Plesetsk Cosmodrome, 
Russia 
A Russian government Soyuz rocket with a 
Fregat upper stage will launch a Meridian 
M communications satellite for the Russian 
Ministry of Defense. The Soyuz rocket will 
fly in the Soyuz-2.1a configuration. Delayed 
from Jan. 24. 
 
February 9, 2020 
Antares - NG-13 
Launch time: 2239 GMT (5:39 p.m. EST) 

Launch site: Pad 0A, Wallops Island, 
Virginia 
A Northrop Grumman Antares rocket will 
launch the 14th Cygnus cargo freighter on 
the 13th operational cargo delivery flight to 
the International Space Station. The mis-
sion is known as NG-13. The rocket will fly 
in the Antares 230 configuration, with two 
RD-181 first stage engines and a Castor 
30XL second stage. Moved forward from 
April 20. Delayed from Feb. 7. 
 
February 14, 2020 
Falcon 9 - Starlink 5 
Launch time: TBD 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the sixth batch of approximately 60 
satellites for SpaceX’s Starlink broadband 
network, a mission designated Starlink 5. 
Delayed from January. 
 
TBD 2020  
LauncherOne - Inaugural Flight 
Launch window: TBD 
Launch site: Cosmic Girl (Boeing 747), 
Mojave Air and Space Port, California 
A Virgin Orbit LauncherOne rocket will 
make its first orbital test flight after drop-
ping from a modified Boeing 747 carrier 
aircraft over the Pacific Ocean off the coast 
of California. Delayed from early 2019 and 
summer 2019. 
 
February, 2020 
PSLV - RISAT 2BR2 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Polar Satellite Launch Vehicle 
(PSLV), designated PSLV-C49, will launch 
the RISAT 2BR2 radar Earth observation 
satellite for the Indian Space Research 
Organization. The PSLV will also launch 
four Kleos Scouting Mission radio surveil-
lance nanosatellites for Kleos Space, a 
Luxembourg-based company, and multiple 
Lemur 2 CubeSats for Spire Global. The 
mission will likely use the “Core Alone” 
version of the PSLV with no strap-on solid 
rocket boosters. Delayed from December. 
 
February 18, 2020 
Ariane 5 - JCSAT 17 & GEO-Kompsat 2B 
Launch time: 2214 GMT (5:14 p.m. EST) 
Launch site: ELA-3, Kourou, French 
Guiana 
Arianespace will use an Ariane 5 ECA 
rocket, designated VA252, to launch the 
Japanese-owned JCSAT 17 communica-

tions satellite and the South Korean GEO-
Kompsat 2B oceanography satellite. Built 
by Lockheed Martin, the JCSAT 17 satellite 
will provide high-power video, broadband 
and mobile communications services over 
Japan and neighboring regions for Sky 
Perfect JSAT Corp. of Tokyo. The GEO-
Kompsat 2B spacecraft, built and owned by 
the Korea Aerospace Research Institute, 
will provide ocean and environmental moni-
toring services for weather forecasters and 
scientists from geosynchronous orbit. 
 
Mid February, 2020 
LauncherOne - ELaNa-20 
Launch window: TBD 
Launch site: Cosmic Girl (Boeing 747), 
Mojave Air and Space Port, California 
A Virgin Orbit LauncherOne rocket will 
launch on its second flight after dropping 
from a modified Boeing 747 carrier jet. The 
flight will be conducted under contract to 
NASA’s Venture Class Launch Services 
Program, carrying 14 CubeSats to orbit for 
NASA field centers, U.S. educational insti-
tutions and laboratories on the ELaNa-20 
rideshare mission. Delayed from Aug. 1, 
Sept. 1, November and Dec. 1. 
 
Early 2020 
Soyuz - OneWeb 3 
Launch time: TBD 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian Soyuz rocket will launch approx-
imately 32 satellites into orbit for OneWeb, 
which is developing a constellation of hun-
dreds of satellites in low Earth orbit for low-
latency broadband communications. The 
Soyuz-2.1b rocket will use a Fregat upper 
stage. Delayed from Dec. 5. 
 
March 2, 2020 
Falcon 9 - SpaceX CRS 20 
Launch time: 0645 GMT (1:45 a.m. EST) 
Launch site: Cape Canaveral, Florida 
A SpaceX Falcon 9 rocket will launch the 
22nd Dragon spacecraft mission on its 20th 
operational cargo delivery flight to the Inter-
national Space Station. The flight is being 
conducted under the Commercial Resupply 
Services contract with NASA. Delayed from 
Oct. 15 and March 1. 
 
March 6, 2020 
Soyuz - Falcon Eye 2 
Launch time: 0133 GMT on 6th (8:33 
p.m. EST) 
Launch site: ELS, Sinnamary, French 
Guiana 
An Arianespace Soyuz rocket, designated  

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi65dmdk8LjAhVBB50JHWNIDmcQjRx6BAgBEAU&url=https%3A%2F%2Fwww.wired.com%2Fstory%2Frussia-blames-a-bad-sensor-for-its-failed-rocket-launch%2F&psig=AOvVaw05HVP6ysfU-B5BsWFMZGzk&ust=
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VS24, will launch on a mission from the 
Guiana Space Center in South America. 
The Soyuz will carry the Falcon Eye 2 high-
resolution Earth-imaging satellite for the 
United Arab Emirates. Built by Airbus De-
fense and Space with an optical imaging 
payload from Thales Alenia Space, Falcon 
Eye 2 is the second of two surveillance 
satellites ordered by the UAE’s military. 
The Soyuz 2-1a (Soyuz ST-A) rocket will 
use a Fregat upper stage. Delayed from 
Oct. 15 and November. Switched from a 
Vega launcher after the launch failure with 
the Falcon Eye 1 spacecraft.  
 
Early 2020 
Soyuz - OneWeb 4 
Launch time: TBD 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian Soyuz rocket will launch approx-
imately 32 satellites into orbit for OneWeb, 
which is developing a constellation of hun-
dreds of satellites in low Earth orbit for low-
latency broadband communications. The 
Soyuz-2.1b rocket will use a Fregat upper 
stage. 
 
March 13, 2020 
Atlas 5 - AEHF 6 
Launch window: 1945-2145 GMT (3:45-
5:45 p.m. EDT) 
Launch site: SLC-41, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Atlas 5 rocket will 
launch the sixth Advanced Extremely High 

Frequency (AEHF) satellite. Built by Lock-
heed Martin, this U.S. military spacecraft 
will provide highly-secure communications. 
The rocket will fly in the 551 vehicle config-
uration with a five-meter fairing, five solid 
rocket boosters and a single-engine Cen-
taur upper stage. 
 
March, 2020 
Falcon 9 - SAOCOM 1B 
Launch time: TBD 
Launch site: Cape Canaveral, Florida 
A SpaceX Falcon 9 rocket will launch the 
SAOCOM 1B satellite for CONAE, Argen-
tina’s space agency. SAOCOM 1B is the 
second of two SAOCOM 1-series Earth 
observation satellites designed to provide 
radar imagery to help emergency respond-
ers and monitor the environment, including 
the collection of soil moisture measure-
ments. Delayed from 4th Quarter of 2019, 
January and February. This mission was 
originally scheduled to launch from Van-
denberg Air Force Base, California. 
 
March 20, 2020 
Vega - SSMS POC 
Launch time: TBD 
Launch site: ZLV, Kourou, French Gui-
ana 
An Arianespace Vega rocket, designated 
VV16, will launch on the Small Spacecraft 
Mission Service (SSMS) Proof of Concept 
mission with 42 microsatellites, nanosatel-
lites and CubeSats for commercial and 
institutional customers. This rideshare 

launch is the first flight of a multi-payload 
dispenser funded by the European Space 
Agency to allow the Vega rocket to deliver 
numerous small satellites to orbit on a sin-
gle mission. Delayed from August, Sept. 10 
and February. 
 
March 30, 2020 
Proton - Express 80 & Express 103 
Launch time: TBD 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian government Proton rocket and 
Block DM upper stage will launch the Ex-
press 80 and Express 103 communications 
satellites for the Russian Satellite Commu-
nication Company. Express 80 and Ex-
press 103 will provide fixed and mobile 
communications, digital television and radio 
broadcasting, high-speed Internet access 
and data transmission services across 
Russia. The satellites are built by ISS 
Reshetnev in Russia, with communication 
payloads supplied by Thales Alenia Space 
from Europe. 
 
March 31, 2020 
Minotaur 4 - NROL-129 
Launch window: TBD 
Launch site: Pad 0B, Wallops Island, 
Virginia 
A U.S. Air Force and Northrop Grumman 
Minotaur 4 rocket will launch a classified 
spy satellite cargo for the U.S. National 
Reconnaissance Office. Delayed from 4th 
Quarter 2019 and Feb. 15. 

Jack Hagerty of ARA Press has an active Kickstarter campaign 
for publishing the book, “Dyna-Soar: Its History, Military Missions, 
and Legacy to the X-27B” by Dr. Roy Houchin II. Roy has contrib-
uted several scale articles to Total Impulse. The goal of the kick-
starter has been met, but the campaign is active until February 
15, so there is still time to get access to pledge support. 

The Estes 2020 Catalog is out! You can view it online HERE, other-

wise you can request a free print copy from HERE. As always there 

are several new kits as well as the new Pro Series II Doorknob sound-

ing rocket kit.   
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https://www.arapress.com/
https://www.kickstarter.com/projects/jhagerty/the-dyna-soar-x-20-book?ref=user_menu&fbclid=IwAR1u8QQUedC7kMKs4HnF_gzK6jtuWNxK-h9rqu53WZCtHSwwvNB3s4BouRI
https://www.kickstarter.com/projects/jhagerty/the-dyna-soar-x-20-book?ref=user_menu&fbclid=IwAR1u8QQUedC7kMKs4HnF_gzK6jtuWNxK-h9rqu53WZCtHSwwvNB3s4BouRI
https://estesrockets.com/2020-catalog/


T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  1  

 

Page 25  

Nike Apache 14.273 (Dr. E.R. Schmerling/University of Illinois) Wallops Flight Facility 8 Aug 1967 
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Our members in  the f ield …  Our Members In The Field 


