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CLUB OFFICERS 
President: Scott Miller 
Vice President: Roger Sadowsky 
Treasurer: Tony Haga 
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 January - February 2019 issue 
of Total Impulse.  There has been a lot of news 
since our last issue. The annual JMRC Holiday 
Party and Meeting was a big success. In addition 
to all the fun, we announced two activities com-
ing up. One, JMRC is raffling off a brand new 
Estes 50th Anniversary, Apollo 11 Saturn V. See 
this page for more details. Two, JMRC is holding 
a shirt logo contest. Details are on page 25.  

It’s still a little early for setting our summer 
schedule, but MMAR and SMASH have set the 
date for CrapShoot VI. It will be on May 25 and 
26, 2019, the Saturday and Sunday of Memorial 
Day weekend.  

Total Impulse  continues to get new article sub-
missions from the membership, but we can al-
ways use more. Please consider submitting 
something and it doesn’t have to be anything 
big. Product reviews, photos, and build reports 
are examples of relatively easy items to submit. 
If you have an idea and need help don’t hesitate 
to email me and ask for assistance. I’m more 
than happy to provide help.  

Have fun building this winter for the upcoming 
flying season! 

 

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 

  

On the Cover: 

(top) The Northrup HL-10 (L) and M2-F3 (R) Lifting 
Body research aircraft - NASA photos (bottom left) One 
of JMRC’s wireless controllers designed and built by 
Tony Haga (bottom right) The Atlantic Research Corpo-
ration Arcturus sounding rocket with Joyce Bouchette - 
ARC photo 

Launch/Event Calendar 
• Mar, 2019 (TBD) 
• Apr, 2019 (TBD) 
• May, 2019 (TBD) 
• CrapShoot VI (May 25,26, 2019) 
• Jun, 2019 (TBD) 
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 
Fed Diesness - Aug 2018 
Rick Arden - Sept 2018 
Zack Griggs - Sept 2018 
Daniel Sinclair - Oct 2018 
Mike Momenee - Oct 2018 
Mark Gryn - Oct 2018 
Al De La Iglesia - Oct 2018 
Ron Gutzeit - Oct 2018 
Christina Scharrer - Dec 2018 
Chris Scharrer - Dec 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  

WIN AN ESTES SATURN V!!! 

JMRC is raffling off a brand new Estes limited 
edition Apollo 11 Saturn V. This version has tins 
of new upgrades over previous versions that 
increase the scale accuracy and making it sim-
pler to build as well. List price is $89.99. Tickets 
will cost $5 each and will be available at all 
JMRC launches this summer. The drawing will 
be announced in the near future.  

http://www.jmrconline.org�
https://groups.io/g/jmrc�
https://groupme.com/join_group/28013422/zc5IC1�
https://www.facebook.com/fziegler13/�


Total  Impulse Volume 19,  No.  1 Page 3  

JMRC Holiday Party 
B U Z Z  N A U  

 Once again, the Jackson Model Rocket Club held 
our annual holiday party and business meeting in Jackson 
at the Grotto Club on January 12, 2019. Turnout was the 
best we have seen in years with new faces and others we 
haven’t seen in a while (glad you made it Art!). 

 The agenda was the same as last year, after a re-
laxed pot luck meal we got down to club business. By the 
way, the food was incredibly good! The first order of busi-
ness involved club officer and board of director elections. 
The current crew was railroad… er, reelected to serve an-
other term. Seriously though, if you’re interested in becom-
ing a part of the JMRC leadership let one of the club offic-
ers know. We’re always looking for new victe…. er, volun-
teers to help keep this great club moving along.  

 We followed that discussion up with Tony explain-
ing the financials for the past year. The club is in really 
good shape which will allow us to continue providing excel-
lent launch equipment and facilities at reduced costs to the 
membership. We talked about whether to replace our old 

port-a-john that was stolen last year and decided to rent for 
now since it’s only 3-4 launches a year that we need one. 
 Next we talked about what we could use the NAR 
section grant for this year. The NAR provides sections with 
up to $250 for items that improve club operations. Replac-
ing our aging PA system won overwhelming support from 
the membership and we will pursue that idea. In addition to 
the grant we also have a junior NAR membership we can 
award and we will look at opportunities throughout the sum-
mer flying season to award it to a lucky junior rocketeer. 
We closed out the meeting portion with a plea from your 
editor for newsletter material and submissions. Help keep 
Total Impulse moving forward!  

 With the meeting adjourned we moved on to the 
white elephant gift exchange. Much like last year, there 
wasn’t a lot gift sniping with only two exchanges taking 
place. Dan Harrison took a Big Daddy kit from Rick Sharp 
and in the final round, Christina Scharrer hijacked a rocket 
themed backpack full of goodies and an old THOY Cluros 
kit from Buzz. Despite the lack of gifts changing hands, it 
was a lot of fun.  

Event News 
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 Our next item on the agenda was the always popu-
lar raffle and auction. Members donate items from their 
collections towards these two events. The smaller or less 
expensive items are won by drawing raffle tickets that at-
tendees purchase. Herb Crites was the big winner this year 
though everyone had their name drawn at least once. Larg-
er or more expensive items are auctioned off after the raf-
fle. Like past years, the donations are amazing and plenti-
ful. The big item this year was an Estes model number 
2157 Saturn V won by Rob Dickinson.  

 The time went by too quickly and it was time to 
leave before we knew it. The party and meeting is one of 
our big annual fund raisers and this year we did really well 
with almost $800 pulled in. Next up on our calendar will be 
a maintenance day which will likely be in March when the 
weather should be warmer and with luck we will be able to 
start the flying season right around the same time. Stay 
tuned to the website for upcoming details.   
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D A L E  H O D G S O N  

Happy New Year everyone! It’s 2019 and since it’s still January (and 
as I write this, we’re waiting on a winter storm to hit this weekend), 
there’s no better time than now to start planning those projects and 
flights for the upcoming year. For me the ball really got rolling at the 
JMRC Banquet/Annual Meeting. I hadn’t been around my rocket pals 
since September so, being there was an extra shot in the arm for me. 
Not that I have to be all that motivated when it comes to the rocket 
thing, but being around like-minded people certainly doesn’t hurt. For 
those that missed the party, I would urge you to try and make it next 
year; it is time well spent. Plus, it takes the edge off that rocket/cabin 
fever just a little. 

 
Anyway, what’s up for this coming year. For those that have been 
following my column, I’ve been delving into gliders and going a little 
retro. Way back in the day I did have a glider; an Estes Falcon. Easy 
enough build, even as a kid. I think I was around 12 or 13 at the time 
so yeah, it was a LONG time ago. I never did get the thing to fly and it 
actually kind of soured me on the whole glider concept for a long 
time. Last summer though I came across something that looked aw-
fully familiar. Semroc had reintroduced my old nemesis, a Falcon-like 
clone in a retro-repro kit of the AMROCS Hawk. Thinking that I’m so 
much older, and supposedly smarter I thought I would see if I could 
get the monkey off my back and give the thing another whirl. Same 
easy build as I remember from long ago; had it pretty much done in 
an hour or so. After letting the finish (using nothing but plain old 
dope) cure I took the glider out and trimmed it. It really didn’t take too 
long and I had the bird doing a big, lazy semi-circle in my front yard in 
no time at all. I thought, “cool”, this time it’s going to work…..or so I 
thought. 

 

I finally got brave enough to fly the Hawk at I believe the June launch. 
I went easy and put a ½A (18mm, how’s that for retro?) in it just to 
see what happened. Boost was great; the motor popped out right on 
cue. I’m waiting to see that long sweeping glide I had planned for. 
Then, out of the past, the old monster reared its ugly Medusa-like 
head(s) and came at me like there was unfinished business. The 
glider came in all right, straight down. Fortunately, it was so light it 
suffered no damage at all. So, I was 
wondering, how do I get the nose up 
quickly? Less weight? Nope, then it 
would fall flat. The thing looks like a 
plane, how do they control pitch? Yep, 
an elevator. So, I glued a piece of balsa 
across the rear tail assembly. Test 
glides had the thing nose up really 
quickly, almost too quickly, but at that 
point the additional flight surface was-
n’t adjustable. So, I flew it again any-
way at the next launch, not really hop-
ing for much. The thing took off, again 
with a ½ A and when the motor popped 
the glider did a complete loop, then the 
unthinkable. It glided….and I mean like 
its namesake, a hawk. In my mind, the 
coolest thing ever. At long last, the 

dragon has been slain… and it landed perfectly. Upon examining it 
there was a change to the elevator I installed. The motor actually 
burned through the center of it, leaving two tabs at the end. So, why 
not?  Reinstall a little better elevator but just have the two tabs at the 
end. Of course, I had to let Buzz Nau know what I did. After all, if he 
approved it had to be gospel, right?  He saw the flight and couldn’t 
believe it either. I showed him the modification and he duplicated it 
on his Hawk. It did the same thing; flew great. Every good experiment 
needs validation so when I saw that I knew we finally came up with 
something viable.  

Since then I bought another Hawk. Semroc did something novel since 
I bought the first one; something that Buzz and I had discussed. Why 

not do another modification to allow 
13mm motors to fly in it? That would 
solve two issues. One, we just don’t 
see all that many 1/2A 18mm motors 
any more so their availability is sketchy 
at best, at least for me. Two, in order 
for the glider itself to be used in com-
petition NAR requires that the motor 
has to have a streamer attached once 
it leaves the glider body. Easily done; 
just attach a streamer to an 
18mm/13mm adaptor and fly away! I 
made one from scratch; I believe Buzz 
made one as well (I did – Ed). Semroc 
now supplies one with the kit. This has 
essentially modernized an old kit to fit 
today’s flying. It’s pretty cool stuff…and 
a great way to vanquish an old demon! 

Semroc Hawk Modifications 
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Tony Haga 
Watch the wire! 

 

We used to hear that phrase a lot at our launches but not so 
much anymore! We have gone wireless with our launch control-
lers. 

 

We had been talking about working on such a setup for some 
time but the push came after flying our “Too Big To Fail” rocket at 
Three Oaks. For that flight we had to run out 1000' feet of cable 
and, of course, roll it all back up again. If you have never tried to 
roll up 1000' of cable over corn stubble I can tell you that it is a 
real pain in the neck (and arms). So ok, that's it. Let's figure out 
how to do this. 

 

We decided that we wanted something that would interface with 
our current launch controllers and relay boxes. That would allow 
us to run the old cable out as a backup in case the wireless 
crapped out for some reason. We also needed something that 
would have enough range to cover the 2000' feet maximum safe 
distance to meet the Tripoli and NAR safety codes. Going wire-
less would also make it easy to move launch equipment around 
in case we needed to chase the winds or get out of the rain. We 
looked at a few options, most of them involving something de-
rived from firework display systems, but Art had the idea to use 
Arduino microcontrollers and XBee radio transmitters. The idea 
was to use the Arduino to read the switch positions from the 
launch controllers and use the Xbee to transmit the data. Another 
Arduino/XBee pair at the launch pad would read the data and trip 
the appropriate relays and launch the rockets. So after much 
digging around on the internet it looked like this would be a good 
solution. 

 

So, now what would we need? Well, Arduinos and XBees for 
sure but then what? Need a way to connect and interface the 
launch controllers and relay boxes plus some coding. Doesn't 
sound too bad right? Well, took the better part of two years of off 
and on work but it's working! 

 

Ok, let's look at some of the details. 

 

Arduino: 

Well here it is. The heart of it all. The Arduino UNO microcontrol-
ler. Small, cheap and open source. “Arduino” is the official brand 
out of Italy but there are 
many Arduino compatible 
units being manufactured 
as well. One of the more 
popular compatible units 
is Sparkfun's “Redboard” 
but they all work the 
same (supposed to any-
way). These little guys 
have been around a quite 

a while now and there is a large Maker community that has 
grown around the units. There is much information available on 
the internet showing how to setup and program the Arduinos to 
do things like, oh, trip relays, just what we need! The Arduinos 
also have their own programming software using something like 
C++ (that took me awhile to figure out, the last programming I 
had done was a little bit in FORTRAN). An in-depth description of 
the Arduino is beyond the scope of the article but there are many 
on-line and in print resources. One of my favorite books is the 
“Arduino Cookbook” by Michael Margolis. 

 

Digi XBee transmitter: 

The XBee will be used to send the 
serial data (launch controller switch 
positions) out to another XBee at the 
launch pads. Many configurations of 
the XBees are available and we decid-
ed to use  the 2.4Ghz XBee Pro ver-
sions. The built in antenna as shown in 
the photo works fine for the low and 
high power pads but for the hybrid sys-
tem we needed to use better antennas 
to be able to reach out to that 2000'  
range.  

 

XBee adapters: 

We need a way to connect the 
XBees to the Arduino and we 
have a couple of options. One 
is the Arduino XBee shield, like 
this one: 

Plug the XBee into the shield 
then plug the shield onto the 
Arduino. The shield handles 
the 5 volt supply from the Ar-
duino and converts it to the 3.3 volts needed for XBee. The shield 
also provides the pin-outs needed for transmit/receive. 

 

Another option is the Adafruit XBee adapter (in kit form): 

These are a bit cheaper 
than the Xbee shields and 
also converts the voltage 
to the 3.3 volts needed. 
We just need to add some 
wires to the proper pins 
on the Arduino and if we 
use power from our 5v 
power supply we can take 
a load off the Arduino. We 
also use the adapter to 
connect the XBee to a PC 
running XCTU for programming (unfortunately, it looks like these 
adapters are now discontinued). 
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Art, with the generous gift of his time and knowledge, made the 
first breadboard prototypes with the Arduinos, XBees and a bunch 
of switches. And, sure enough, got things to work, pushing but-
tons and tripping relays. So now it was time to figure out how to 
integrate the wireless system into the launch controller . 

 

We decided that the hybrid launch controller would be the first one 
to adapt to wireless operation. We don't launch many hybrids any-
more (since we beat the BATFE!) so that would give us a control-
ler that we could move around as we needed to, including for 
those launches that needed lots of cable for that safe distance. 
We'll start with the hardware and then look at the Arduino program 
code a bit later. 

 

The first thing to figure out was how to connect the switches from 
the launch control box to the inputs on the Arduino. The Arduino 
inputs can only take about 5V but the launch box uses a nominal 
12.5v being powered from our big gray battery box. So what do 
we need? Why a voltage divider of course! A simple circuit and all 
we need are some resistors, some solder and a little help from 
some German guy named Georg Ohm. 

 

So here it is, the voltage divider circuit. 

We place the voltage divider circuit be-
tween the switch on the launch controller 
(Vin) and the Arduino input (Vout). We can 
calculate Vout by using the formula: 

 

Vout =    R2          x Vin 

 R1 + R2 

  

In this case we used 22k Ohms For R1 
and 10k Ohms for R2 for a Vout of 3.9 
volts for a 12.5v input. Some Makers also suggested adding a 
current limiting resistor at Vout so we stuck a 330 Ohm resistor in 
there. Can't hurt anyway. 

 

Now it looks like some other options are possible other than the 
voltage divider using optoisolators, diodes and such that may pro-
vide more protection for the Arduinos, but we'll leave that discus-
sion for version 2.0. 

 

So here is what we have for the wireless hybrid launch controller. 
We just needed to make a short cable  to connect the launch pan-
el to the wireless controller. 

You can see the voltage divider circuit on the left and that runs to 
the inputs on the Arduino board. You can also see the XBee 
transmitter stuck on the side of the black box at the bottom of the 
photo. The Xbee is plugged into an interface board from Adafruit 
that provides header connections for receive and transmit and 
converts the 5v power from the Arduino to the 3.3v used by the 
XBee. You can also see the antenna wire coming out from the 
XBee to the external antenna on the right. Just a side note, about 
halfway working on this project, the 'powers that be' decided to 
change the convention on the antennas and cables as to which 
one was 'pin' and which one was 'socket'. This caused a few “Why 
doesn't this work?” moments.  

 

Power comes from our big gray battery box routed through the 
launch controller. The Arduino has its own voltage regulator to 
convert the battery voltage to the 5v needed, but we have also 
used just a 9v battery to power the whole thing. It works fine that 
way. In order to get enough range we used a flat panel antenna 
like this one: 

 

So now we have a way to transmit switch 
position data out into the ether. Next we 
need to receive that data and make some-
thing happen out at the launch pads. We 
can program the Arduino to capture the 
launch controller data received with the 
XBee and then fire the launch relays. But 
the 30 amp automotive relays in the big 
red relay box need 12.5 volts (actually, 
they will work with about 9.5 volts) and the 
Arduino can only output 5v and cannot supply very much current. 
So we can't use the Arduino to fire the relays directly. We looked 
into various methods including using transistors and other things 
to fire the launch relays but it turns out that optoisolated 5v relay 
boards are readily available (thanks again Art). The optoisolator is 
a neat little device that contains an LED and a phototransistor. If 
we add a 5v power supply to power the relays all we need from 
the Arduino is enough current to light the LED then the phototran-
sistor can close the circuit. So in the end we are using a little relay 
to trip a bigger relay. The small relays are rated for 10 amps so it 
might even be possible to use those directly as long as we are 
just using e-matches but 10 amps may not be enough for a pyro-
gen igniter. A pig-tail cable is then all we need to connect our 
wireless box to the existing hybrid relay box. So, this all makes a 
very neat little package. We do need to take some precaution as 
some of the available 5v relay boards will close the relay when the 
ground is closed and some when 5v is applied. We need to take 
that into consideration when we program the Arduino.  

So here it is: 

5v Power Supply Power Supply 
Relay 

12.5v Power In 

5v Relay 
Board 

Output to Relay 
Box 
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When 12.5v power is supplied, the Arduino and the 5v power sup-
ply will turn on, but no power can flow to the 5v relay board unless 
the power supply relay is closed. Then we program the Arduino to 
turn on the power supply relay only when the “Arm” switch is 
thrown on the launch control panel (the Arduino has enough pow-
er for one relay anyway). That keeps the 5v relay board powered 
down until we are ready for it.  

 

So that's it! We are able to get about 2500' range set up like it is 
and everything worked great out at Muskegon for the annual 
Crapshoot launch. Flying off the launch tower was no problem 
and we didn't have to run out 1000' of wire. Yippee! 

 

Ok, now for programming. The XBees are programed with 
“XCTU” that can be downloaded from www.digi.com.  It looks like 
this: 

We use our XBee adapter mentioned earlier to connect to a PC. 
There are many parameters that can be changed but we just need 
to be concerned with a couple. 

 

PAN ID: In order for one XBee to talk to another, they must have 
the same PAN ID. This allows multiple XBees to be running with-
out interfering with each other. So for each of our wireless control-
lers (hybrid, low power and high power) have a different PAN ID, 
but the send and receive PAN ID for each one is the same. 

 

Channel: Doesn’t matter so much but we decided to use a differ-
ent channel for each  controller. 

 

The values we selected are: 

   PAN ID   Channel 

Hybrid   3240   E 

High Power  3246   F 

Low Power #1  3242   D 

Low Power #2  3244   C 

Low Power #3  3248   E 

 

Baud Rate: We set this to match what we program the Arduino 
for, in this case 9600. 

 

Power Level: We set this to “Highest” 

 

We can leave everything else at the default settings. 

 

Ok, now for the Arduinos. 

 

First we need to download the Arduino IDE from https://
www.arduino.cc/en/Main/Software and tell it which version of the 
Arduino we are using. Then we can start typing in the code. 

 

Here is the code for the launch control side: 

 

 

int ArmPin = 3; // the number of the pushbutton pin for the "Arm" 
function 

int padSelect = 0; 

 

void setup() { 

  Serial.begin(9600); 

  pinMode(ArmPin, INPUT);       

  // initialize the pushbutton pin as an input: 

  // and set first condition as sage 

  digitalWrite(ArmPin, LOW); 

   

  // set input and turn on pull ups on pad selection pins 

   for (int i=7;i<13;i++) { // Read pins 7 to 12 

     pinMode(i, INPUT);   

     digitalWrite(i, LOW);       // Set to low for hybrid Turn on pull 
ups 

   } //end for loop 

} 

   void loop() { 

     if (digitalRead(ArmPin) == HIGH) { 

        Serial.print("Arm "); 

        for (int i=7;i<13;i++) { // Read pins 7 to 12 

    // reverse logic read pins  

      padSelect = (digitalRead(i) ) ; 

      if ( padSelect ==0 ) { 

        Serial.print(0,DEC);  

        Serial.print(" "); 

      } // end if 

      else { 

        Serial.print(1,DEC);  

        Serial.print(" "); 

      } //end else 

    } //end for loop 

    Serial.println(" "); 

    delay(50); 

     } 

    } 

 

 

http://www.digi.com/�
https://www.arduino.cc/en/Main/Software�
https://www.arduino.cc/en/Main/Software�
https://www.arduino.cc/en/Main/Software�
https://www.arduino.cc/en/Main/Software�
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And here is the code on the launch pad side: 

 

// Pin 3 will be the "Arm" button used to control the 5 volt supply to 
the 8 position relay board. 

// Launch buttons will be pins 7 through 12 

 

#include <Messenger.h> 

// Instantiate Messenger object with the message function and the 
default separator  

// (the space character) 

Messenger message = Messenger(); 

// Define the max size of the string 

// The size must be big enough to hold the longest string you are 
expecting 

#define MAXSIZE 64 

// Create a char array (string) to hold the received string 

char string[MAXSIZE];  

 

//Crate array to hold pad pin values 

int padPins[] = {0,0,0,0,0,0,0,0,0,0,0,0,0 };       // an array of pin 
numbers to which pad relays are attached 

  // we started at 0 even with the pads starting at 7 so we could 
use i count numbers in for loops easer 

  // remember the pad pins really start and 7 and end at 12 

  // remember that Arduino uses pin 0 and 1 for serial, so we can 
start from that point 

  // instead I started from pin 13 as armed, the then downward for 
the pads from 6 to 1 starting at 12 

int pinCount = 13;            

 

int Arm = 3; // using pin 3 to control the 5v supply to prevent start-
up issues 

int thispin; 

unsigned long time; 

// this is the var that will hold the DeadMan timeout and the Var for 
the timeout 

unsigned long DeadManTimeout=2000; // value holds millasecs 
that DeadMan will timeout at = example 2 seconds 

// Define messenger function 

void messageCompleted() { 

  // This loop will echo each element of the message separately 

while ( message.available() ) { 

  //Serial.println("working"); 

    if ( message.checkString("Arm") ) { // the string "Arm" must be 
received from the LCO to power the relay board 

      time=millis(); 

      digitalWrite(Arm, HIGH); //this turns on power from the 5 volt 
supply to the relay board 

      // Serial.println("Armed"); 

      for (int i=7;i<13;i++) { // SET pins 7 to 12 for launch control 

      thispin = message.readInt(); 

      padPins[i]=thispin; 

          digitalWrite(i, 1-padPins[i]);  

         } // end of for loop 

      // delay(50);  

    } 

   } 

} 

void setup() { 

  // Initiate Serial Communication 

  Serial.begin(9600);  

  pinMode(Arm, OUTPUT); 

  digitalWrite(Arm, LOW); 

  //Serial.println("working"); // statement to see if this is working 

  int thisPin; 

  // the array elements are numbered from 0 to (pinCount - 1). 

  // use a for loop to initialize each pad pin as an output: 

  for (int thisPin = 7; thisPin < 13; thisPin++)  { 

    pinMode(thisPin, OUTPUT); 

    //Relay board is active LOW, so set all pins HIGH 

    //Yes I hate reverse logic but that is how the relay board Transi-
tors work 

   digitalWrite(thisPin, HIGH);  

    message.attach(messageCompleted);    

  } 

} 

  void loop() { 

   

  // The following line is the most effective way of  

  // feeding the serial data to Messenger 

  while ( Serial.available() ) message.process( Serial.read() ); 

  // if no message received from the LCO board for more than the 
value of DeadMantimeout, turn off all pads 

    if ( time != 0 ) { 

     if ( millis() > time + DeadManTimeout ) { 

       digitalWrite(Arm,LOW); //depower 5volt supply to relay board 
and disarm 

       time=0; 

       for (int i=7;i<13;i++) { // SET pins 7 to 12 HIGH 

        // Yes I hate reverse logic but relay board is active LOW, 
safe HIGH        

           digitalWrite(i, HIGH); 

           padPins[i]=0;   

       }     

       // Serial.println(" "); 

       //   Serial.print("Safed all pads: ");   

     } // end of if millis     

    }    // end of if time 

  } 

 

 

And there you go. As I have noted, I am not a programmer so if 
anyone sees any red flags in the code please feel free to make 
any suggestions for improvement. 
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The setup for the high power pads is very similar with the only real 
difference being we had to use an Arduino Mega instead of the Ar-
duino Uno. The Arduino Uno does not have enough input/output pins 
to run all 10 pads but the Mega version has plenty. We also needed a 
larger relay board (the one we used has its own built in power supply). 
We just need to remember that the Mega takes about 10 sec. to boot 
up. You can see the two smaller relays on the right. One is used to 
turn on power to the relay board and the other is used to turn on the 
pad alarm. 

 

We did have a couple of “What just happened?” moments though with 
the high power wireless. One fine launch day in the heat of summer 
there were a couple of rockets that left the pad with no buttons being 
pushed. We took the wireless off-line and went ahead and ran the 
cable back out. After a fair amount of head scratching we found out 
that the power supply on the Arduino was being pushed just a bit too 
hard and was causing the Arduino to reset and fire all the pads., The 
power supply was right on the edge and only failed with a fully 
charged battery. Once the voltage dropped a bit it would work Ok. We 
added another power supply to run those two smaller relays and there 
has been no trouble since.  

We had to make a few changes for the low power pads however. 
They were just powered directly from the gray battery box at the LCO 
table as relays are really not needed for that short distance. We 
thought we would try some 30amp relays that can be tripped with 5v 
just to make things a bit easier but found out some of the relays need-
ed a bit more than 5v to close reliably. We used a variable power 
supply from Adafruit and turned it up to about 5.3 volts and now all the 
relays work fine. We will probably redo those boxes sometime in the 
future and go back to the standard automotive relays. But for now 
they have been working reliably with hundreds of successful rockets 
launched. 

After a few initial bugs the JMRC wireless controllers have been work-
ing very well for several years now while saving setup/tear down time 
and eliminating some tripping hazards. Possible projects for the future 
include two-way communication with the Arduinos at the launch pads 
reporting back battery voltage or other parameters. Maybe that is a 
project one of our members would like to take on. 
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 Sport Plan 

1 – Aerotech 2.56 Nose Cone 
1 – LOC 2.56 Body Tube (10”) 
1 – LOC 2.56 Body Tube (30”) 
1 – LOC 2.56 Coupler  
1 – LOC 2.56 Bulkhead 
2 – LOC 2.56-1.14 Centering Rings 
1 – LOC 1.14 Motor Tube (4”) 
6 – Fins from 1/8” plywood 
1 – 28” Parachute 
2 – Rail Buttons 
1 – Recovery Harness  

Parts List 
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HL-10 

 The HL-10, the second lifting body built by Northrup, was 
delayed during construction to address several design issues un-
covered by the engineering team at Ames. Where the M2-F2 
team was made up of NASA and US Air Force personnel, the HL-
10 team consisted solely of NASA staff led by engineer Herb An-
derson. According to stability and control engineer Bob Kempel, 
“we were neophytes” and lacked the hands-on experience the M2
-F2 team possessed and from the development of the M2-F1 and 
were “untried and unproven”. The HL-10 group also lacked a lot of 
the teamwork that the M2-F2 crew had fostered. They tended to 
work more as individuals rather than as a tightknit team like the 
M2-F2 crew. 

 There were other issues such as early testing with the 
HL-10 flight simulator that was met with some skepticism by the 
pilots. It appeared to give the HL-10 a much better lift-to-drag ratio  
and control handling over the M2-F2 to a point that, “it can’t be 
that good” was the most vocalized opinion.  Regardless, all prep 
work was completed in late 1966 for the first flight albeit with a 
certain amount of uncertainty as to how the HL-10 would handle. 

 Like the M2-F2, the HL-10 went through a series of two 
captive flights attached to the B-52 mothership to practice for the actual drop and to remediate any issues. Test pilot Bruce Peter-

son manned the HL-10 on the morning of 22 December 1966 for 
the first glide flight. Ground prep and take-off were normal. The 
flight plan was simple; the drop would occur 3 miles east of Rog-
ers Dry Lake alongside of runway 18. Initial heading would be 
north followed by two left turns to line up with the runway. The 
launch was initiated at 45,000 feet and 195 mph. Though the 
launch behaved as predicted the rest of the short flight did not. 
High frequency buffeting, especially in pitch were observed by 
Peterson as a result of the automatic stabilization system gain 
being too high. As the HL-10’s speed increased the condition 
worsened. Pitch sensitivity was also excessively touchy during the 
first left turn to the base leg.  Working with systems engineer Wen 
Painter and flight controller John Manke, Peterson made correc-
tive changes to the stability augmentation system (SAS) to no 
avail. Landing was initiated at 370 mph with a touch down speed 
of 322 mph, significantly higher than the planned landing speed. 
Peterson landed safely despite the craft being barely controllable 
with an average sink rate of 14,000 feet per minute! Clearly, there 
were aerodynamic issues to be resolved with the HL-10. While the 
main problem with the first flight was with pitch, roll control also 
became a concern during the final minute of flight.  

 The first flight results and pilot rating were a huge disap-
pointment to the team. After the holiday break a majority of the 
team felt they could make another flight attempt if they resolved 
the stick sensitivity and SAS gains. The lone dissenter, Wen 
Painter felt the team had not fully understood the problem(s) they 
were trying to solve and would not sign off on another attempt 
until they investigated the first flight results. Dryden director, Paul 
Bikle, completely backed Painter, and so the group came together 
to perform an in-depth analysis of the flight that would eventually 
mold them into an effective team as well as resolve the HL-10’s 
maladies.  

 Longitudinal (pitch) stick sensitivity and large amplitude 
limit cycles in the pitch were the two major problems observed  

HL-10 on the ramp at Dryden Flight Research Center  - NASA photo  

Bruce Peterson turning the HL-10 to land on it’s first flight - NASA photo  

PART 2 

Buzz Nau 
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during the flight. The limit cycles problem was solved easily 
through adjusting the SAS gains and installing a lead-lag filter that 
removed electronic noise. The longitudinal sensitivity was also 
easily fixed by adjusting the elevon gearing.  
 Another problem that was uncovered during the post 
flight analysis was the general lack of longitudinal and lateral con-
trol during certain portions of the flight.  Peterson felt something 
was not quite right which resulted in the higher than planned land-
ing speed. This problem would prove to be more elusive to solve. 
Again, Wen Painter advocated for additional analysis and the 
subsequent investigation would take fifteen months to solve and 
apply modifications to the HL-10.  

 After an experimental flight a common post flight task is 
to match data during several points in the flight with computer/
simulator modeling. It was a method to corroborate assumptions 
and wind tunnel tests against flight recorded data. When the data 
points match closely the flight data can be used to fine tune the 
mathematical model. These results can also be applied to the 
flight simulator. However, in the HL-10’s case there were no 
points classified as good and less than ten that were deemed 
acceptable. Clearly, the original model was flawed, drawing the 
team back to take a deeper dive into the flight data. Working more 
closely, the team meticulously matched the control data strips and 
discovered there were two times that Peterson applied significant 
roll command to no effect. Both times the angle of attack (AOA) 
was above 11 to 13 degrees. When the nose pitched back down 
through this range the controls suddenly became extremely effec-
tive. The resulting investigation revealed an airflow separation at 
higher pitch angles. This is similar to how a wing will stall at a high 
angle of attack and loses lift. 

 The Dryden team supplied their data to Langley engi-

neers who in turn invited the HL-10 crew out east to meet and 
discuss the aerodynamic problem and decide next steps. One 
Langley engineer, Bob Taylor, had thought that the minor airflow 
separation seen during the initial wind tunnel testing of the 16” 
long HL-10 scale model might be an issue in real flight. In fact, he 
was quiet emphatic about it when the two groups got together. 
The Langley engineers were determined to solve the problem and 
gave the HL-10 immediate priority, including wind tunnel time, 
while the Dryden team returned to Edwards where they would fix 
the problems they had identified earlier. It was also agreed that 
the HL-10 would be grounded until solutions were found.  

 During its time as a hangar queen the Langley engineers 
developed two options to fix the airflow separation problem. Both 
involved modifications to the outer fins. Langley provided the de-
tails of the choices as well as wind tunnel data for both solutions 
to Bob Kempel, but did not recommend one or the other. The 
choice would be up to Kempel who used the data for his own in-
vestigation. It was a long manual process that modern computers 
make extremely quick and simple work of today. When his evalu-
ation was complete Kempel was confident that the second pro-
posal to add fiberglass gloves that would extend and camber the 
fin leading edges was the best route to fix the airflow separation.  

Cartoon by HL-10 systems engineer Wen Painter  - NASA photo  

HL-10 Stability & Control Engineer Bob Kempel and Systems Engineer 
Wen Painter  - NASA photo  
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Dryden, Langley and the Flight Research Center management 
agreed with the proposal. In the Fall of 1967 Northrup was con-
tracted to build and install the gloves, a task that would take until 
the Spring of 1968 to complete and then it was time to give the HL
-10 another go.  

 On 15 March 1968 the HL-10 made its second glide 
flight piloted by Jerry Gentry. The flight plan was cautiously sim-
ple. Gentry was to perform slight 15 degree pitch and roll maneu-
vers as well as a simulated landing flare at a safe altitude. Launch 
from the B-52 mothership was at 45,000 feet and the flight dura-
tion was almost 5 minutes. Overall control quality was much im-
proved with just a bit of pitch sensitivity. No loss of control was 
observed by Gentry and he felt the HL-10 handled better that the 
F-104 during the approach to landing and flare. Wool strands 
were taped to right vertical fin (known as “tufting”) and filmed with 
an external camera. If airflow was adhering to the surface the 
strands would remain flat and they would float if the airflow sepa-
rated from the fin surface. No noteworthy separation was ob-
served throughout the flight and the consensus from the team and 
Gentry was that the aircraft performed as well as the flight simula-
tor indicated. Pilots were now lining up to fly the HL-10. 

 On 13 November 1968 John Manke made the first suc-
cessful powered flight and on 9 May 1969 he would make the first 
supersonic flight of a lifting body. On this flight he would reach  

HL-10 test pilot Bill Dana watches the B-52 mothership performs a fly-by 
after his landing - NASA photo  

HL-10 lands while shadowed by a F-104 chase plane - NASA photo  
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Mach 1.13 and an altitude of 53,300 feet. This speed would be 
exceeded by Air Force pilot Major Pete Hoag nine months later by 
hitting Mach 1.86 on 18 February 1970. This was the HL-10’s 
thirty-fourth flight and the fastest flight of any lifting body. Less 
than two weeks later on flight number thirty-five NASA pilot Bill 
Dana took the HL-10 to an altitude of 90,303 feet. This was the 
highest altitude achieved by a lifting body with a flight duration of 
just under 7 minutes.  

 For the HL-10’s final two flights the LR-11 rocket engine 
was replaced with three hydrogen-peroxide rockets to analyze 
powered approaches. The final flight of this study and the HL-10 
program was piloted by Pete Hoag on 17 July 1970. The powered 
landing study was generally considered negative showing no con-
siderable improvement over unpowered “dive bomber” landings. 
This conclusion was a major contributing factor in the design and 
landing profile for the Space Shuttle.  

 The HL-10 made a total of 37 test flights and a combined 
flight time of just under 3 ½ hours. After the installation of the 
leading edge fin gloves the aircraft was considered easy to fly by 
the test pilots. It achieved the maximum speed and altitude for all 
lifting body vehicles and set the standard for all future lifting bod-
ies to follow. The HL-10 is currently a static display at the Arm-
strong Flight Research Center (formally Dryden), Edwards Air 
Force Base.  

 

M2-F3 

 When the M2-F2 crashed on 10 May 1967, the lifting 
body program was effectively stalled for almost a year. The HL-10 
was grounded at the time, after its first fight the previous Decem-
ber and wouldn’t fly again until 15 March 1968. After the crash  
the busted airframe was shipped to Northrup’s Hawthorne CA 
facility to evaluate if it was salvageable. Meanwhile, the team be-
gan the arduous task of finding a solution to the elevon adverse 
roll and PIO control issues. They were assisted by engineers at 
the Ames Research Center who pledged high priority wind tunnel 
time on a M2-F2 model to investigate the issues. They tested five 
possible solutions, but the addition of a center fin was overwhelm-
ingly approved by NASA Ames, USAF partners, and the Flight 
Research Center team. The center fin basically provided an aero-
dynamic brake preventing adverse pressure from the elevon on 
one side from pushing against the inside of the opposite fin. The 
adverse pressure was nulled out by the presence of a center fin. 
The addition of the fin prevented further use of the original M2-F2 

to B-52 docking adapter, but with a small modification they were 
able to use the adapter for the HL-10. The data gathered by Ames 
was used to update the flight simulator and the control improve-
ments were dramatic.  

 Though Northrup and the M2-F2 teams were excited to 
rebuild the aircraft into the M2-F3, NASA administration was not 
as enthusiastic to spend more resources on the finicky aircraft. It 
took considerable arm twisting by project manager John McTigue 
to convince NASA in continuing the airframe “inspection” in March 
of 1968. This allowed a slow approach to repairing and rebuilding 
the aircraft without having an “official” flight program. The team 
would wait until the M2-F3 was ready for flight before requesting 
approval. This back channel trickling of funds continued until Jan-
uary 1969 when NASA administration finally made it official that 
they would fund the repair and modification of the M2-F2 into the 
M2-F3. The project would cost $700,000 with much of the fabrica-
tion was done at the Flight Research Center to keep costs down. 
Several other improvements and modifications were done that 
included remounting heavy equipment forward to reduce nose 
ballast and the installation of a hydrogen-peroxide jet-reaction 
control system for testing roll control instead of the split elevons.  

 Just over three years from the crash of the M2-F2 the 
repaired and modified phoenix was ready to take to the air again 
as the redesignated M2-F3. Bill Dana made the first three glide 
flights and prior to the first flight there was still concern that modi-
fied vehicle would be as difficult to control as the M2-F2 configu-
ration. This time the concerns were not necessary as the M2-F3 
flew like a completely different aircraft. While the former required 
constant stick input to keep it under control, the new bird was rock 
steady. The aircraft performed so well that the fourth flight would 
begin the rocket powered portion of the flight program. Again, Bill  

HL-10 static display at Armstrong Flight Research Center - NASA photo  

M2-F3 on Rogers Dry Lake Bed - NASA photo  



Total  Impulse Volume 19,  No.  1 Page 16 

Dana would be the test pilot for that flight on 25 November 1970.  

 Jerry Gentry made a glide flight in the M2-F3 on 9 Febru-
ary 1971 to compare the handling characteristics between the M2
-F2 and modified M2-F3. Gentry was the last active test pilot in 
the lifting body program that had flown the M2-F2. Afterwards he 
concluded the new M2-F3 flew as well as the HL-10 and that the 
center fin eliminated the adverse yaw problem. Jerry Gentry was 
the only pilot in the program to have flow the M2-F1, M2-F2, HL-
10, X-24A, and the M2-F3.  

 Though the handling problems were solved with the de-
sign modifications, the M2-F3 was not without mishaps of its own. 
During the third powered flight on 26 February 1971, only two of 
four XLR-11 rocket chambers ignited for Bill Dana. Most flight 
objectives were still met and after the engine was shut down Da-
na began dumping the extra fuel which started a fire in the tail 
section. It continued to burn until the remaining fuel was dumped. 
Then, on final approach the landing gear failed to extend when 
the handle was pulled. The landing flare happens extremely fast 
in the M2-F3 and with time running out the gear finally deployed 
after a hard pull on the handle. 

 The aircraft was grounded to investigate the two prob-
lems. The gear issue was determined to be caused by water 
freezing at altitude and locking the release handle. In May 1971 a 
ground test was planned to test repairs to the engine. While fuel-
ing the M2-F3 on the ramp (attached to the B-52 mothership) a 
crewmember noticed liquid oxygen (LOX) dripping from a vent 
onto the ramp. A check valve had failed and allowed the water/
alcohol fuel and liquid oxygen to mix together in both tanks and 
freeze, effectively creating a bomb. A base-wide emergency was 
declared which grounded all flight activity and especially super-
sonic flight near Edwards as any shock might be strong enough to 
set off fuel/LOX mixture. The only thing they could do was wait 
and let the LOX boil off which took several days. A successful 
ground test was accomplished on 20 May 1971. The following 
captive flight was plagued with more landing gear issues when 
the port main landing gear deployed after the other two. A second 
captive flight was successful and the M2-F3 was ready to expand 
its flight envelope.  

 Three flights later on 25 August 1971 Bill Dana made the 
M2-F3’s first supersonic flight with a maximum speed of Mach 
1.095 and an altitude of 67,300 feet. This milestone was met after 
five powered flights. Both the HL-10 and X-24A had concluded 
their test programs by this time. The HL-10 also took five flight 
and the X-24A took nine flights to go supersonic.  

 After the thirteenth flight on 16 December 1971, the M2-
F3 was grounded while the reaction control system was installed. 
This consisted of four, 400 newton hydrogen-peroxide motors 

mounted on the aft base area of the aircraft. They would be evalu-
ated on subsequent flights to study their use for control and 
damping in an atmospheric environment. The potential of control-
ling a lifting body reentry vehicle with the same controls in the 
atmosphere as those used in space would greatly simplify the 
vehicle. They were initially fired in pairs from a toggle switch. After 
installation was complete the first flight test of the RCS occurred 
on 25 July 1972. The system was rudimentary and initial perfor-
mance was generally poor. The ON-OFF, “bang-bang” method 
using a toggle switch was first attempted in roll first and resulted 
in a jerky ride. It wasn’t tried at all for longitudinal control for fear 
of departing controlled flight.  Much better performance was ob-
served with the installation of a side stick controller and pairing 
the reaction controls with a command augmentation system 
(CAS). CAS works by taking input from the pilot’s control move-
ments and using a gyro and other sensor data to independently 
control the vehicle. This system is effective in controlling a dynam-
ically unstable aircraft.  

 The M2-F3 reached its fastest speed, Mach 1.61 during 
flight twenty-six on 13 December 1972. Bill Dana was the pilot in 
that flight. John Manke flew the next, and last flight of the M2-F3 
program on 20 December 1972. This would be the highest alti-
tude attained by the M2-F3 hitting 71,500 feet.  

 When the program concluded, the M2-F3 test pilots co-
wrote the pilot’s handling account for the “Flight Evaluation of the 
M2-F3 Lifting Body Handling Qualities at Mach Numbers from 
Mach 0.30 to 1.61” NASA technical note, TN D-8027. Overall 
comments rated it as a fair aircraft to fly with the third fin and oth-
er minor correction making a dramatic improvement over the M2-
F2 configuration. Another positive attribute noted was that han-
dling in turbulence was significantly better than the HL-10 and X-
24A.  

 The M2-F3 made twenty-seven test flights and despite 
problems with the XLR-11 rocket engine, was a successful test 
flight program. This was a result of the excellent teamwork and 
dedication by the engineers, support personnel, and test pilots 
involved in the program. After the final flight of the M2-F3 it was 
donated to the Smithsonian Institute and is on display at the Na-
tional Air and Space Museum 

References: 

Thompson, Milton O. & Peebles, Curtis (1999) Flying Without 
Wings, Washington D.C., Smithsonian Institute Press 

Reed, Dale R. (1997) Wingless Flight: The Lifting Body Story, 
Edwards, CA, NASA Dryden Flight Research Center 

Kempel, Robert W., Dana, William H., Sim, Alex G. (1975) Flight 
Evaluation of the M2-F3 Lifting Body Handling Qualities at Mach 
Numbers from Mach 0.30 to 1.61, Dryden Flight Research Center, 
Edwards, CA 

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

Celebrating the 100th Lifting Body flight 10/5/1972- NASA photo  

View of the XLR-11 rocket engine and landing assist rockets - NASA photo  
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More HL-10 & M2-F3 Photos 

USAF test pilot Major Pete Hoag - NASA photo 

Bill Dana and John Manke drag Pete Hoag away from the HL-10 while Jerry Gentry helps from 
the cockpit- NASA photo 

USAF test pilot Major Jerry Gentry - NASA photo 

(L-R) Jerry Gentry, Pete Hoag, John Manke, Bill Dana - NASA photo M2-F3 cockpit - NASA photo 

HL-10 flight simulator - NASA photo 
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The development of Atlantic Research Corporation’s (ARC) 
Arcturus sounding rocket came as a consequence of several 
trends in the mid-1960s.  The national and international suc-
cess of the company’s ARCAS sounding rocket led to an in-
crease in payload opportunities beyond the initial requirement 
for a meteorological instrument.  The reliability, affordability, 
and complete launch system offered by ARC gave other cus-
tomers (and competitors) an opportunity to envision a variety 
of scientific payloads.  Additionally, a new program develop-
ment concept referred to as “value engineering” became popu-
lar and the United States Air Force, as a primary ARC custom-
er asked the company to find ways to reduce the cost of pro-
ducing their versatile ARCAS system.  By documenting recom-
mended changes and demonstrating their safe implementa-
tion, the company could share in the overall savings to the 
government.   Within ARC, these trends led to an investigation 
of the next generation of ARCAS sounding rocket.  An investi-
gation to develop a rocket with the same (or better) perfor-
mance capabilities as ARCAS.  And they did...Arcturus.   

 

Essentially, the new rocket combined some of the propellant 
and strength attributes of the existing Super ARCAS and the 
HV ARCAS, respectively, without changing any of the ARCAS 
launching or payload arrangements.  The Arcturus added a 
two second boost phase and seven more pounds of propellant 
yielding 10 additional miles to the ARCAS’ peak altitude.  
Where the ARCAS could provide a soft ride for a comparative-
ly delicate 12 pound payload to a peak altitude of 40 miles, 
Arcturus could take the same payload to 52 miles at a lower 
cost.  

 

Four very successful static tests were made in 1966; but a 
combination of the growing availability of weather satellite in-
formation, evolving payload instrumentation, and the presence 
of an even cheaper meteorological sounding rocket system 
removed the need for a next generation ARCAS.  In the follow-
ing months, the customer base for Arcturus never developed.    

 

Note to Modelers: 

Like the ARCAS before it, the Arcturus nose cone is a 4:1 se-
cant ogive; these were “standard” ARC nose cones for their 
proprietary met instrumentation or the others experiments.  
The vehicles colors and markings are gloss yellow and black.  
A satin clear coat could be used; if satin isn’t available, gloss 
would be more appropriate than flat.  The fins do not have a 
distinct, sharp mid-chord line; after creating the root-to-tip ta-
per, shaping the transitions from the mid-chord to the leading 
and trailing edges should create a smooth and gradual effect.  
You will need to shape the brackets accordingly to match the 
smooth transitions of the fins.  Currently, Rocketarium is the 
only company with an Arcturus kit https://
www.rocketarium.com/. 

 

Dr. Roy Houchin II (Air War College) & Chris Timm 

Atlantic Research Corporation Arcturus 
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60 Years Ago - 1959 

January 2: Lunik (Luna) 1 
launched by Vostok rock-
et, Baikonur, USSR – the 
first space probe to es-
cape Earth’s gravity and 
become an artificial planet 
of the Sun. 

January 12: NASA 
awards McDonnell Corp. 
the contract to manufac-
ture the Mercury space-
craft. 

February 5: NASA forms 
a working group at the 
Jet Propulsion Laborato-
ry (JPL) to formulate 
plans for future lunar 
exploration. 

February 6: First successful Titan missile 
flight, Cape Canaveral, Fla. 

February 17: Van-
guard 2 launched, 
Cape Canaveral, 
Fla. First fully in-
strumented Van-
guard payload. 
First Earth photos 
from satellite. 

February 28: Dis-
coverer 1 launched 
by Thor Agena, 
Vandenberg AFB. 
The Agena stage must have malfunctioned 

and it probably 
landed near the 
South Pole. A pre-
cursor to the Coro-
na satellite pro-
gram, this was the 
first launch in a 

joint project of the U.S. Air Force and the 
Advanced Research Projects Agency to 
develop a film return reconnaissance satel-
lite. 

 

55 Years Ago - 1964 

January 21: Relay 2 
launched by Thor Del-
ta, Cape Canaveral, 
Fla. 

January 25: Echo 2 
launched by Thrust 
Augmented Thor Age-
na, Vandenberg AFB. 

January 29: SA-5 
launched by Saturn 1, 
Cape Canaveral, Fla. 
First test flight of the new Block II vehicles. 

January 30: Ranger 6 launched by Atlas 
Agena, Cape Canaveral, Fla. 

February 26: First 
visual telecast via 
communications sat-
ellite of the Sonny 
Liston versus Cas-
sius Clay (later 
known as Muham-
mad Ali) Champion-
ship boxing match 
using Relay 2 com-
munications satellite. 

50 Years Ago - 1969 

January 5: Venus 5 or Venera 5 launched 
by Molniya or Modified SS-6 (Sapwood) or 
Molniya rocket, Baikonur, USSR. 

January 10: Venus 6 or Venera 6 launched 
by Molniya or Modified SS-6 (Sapwood) or 
Molniya rocket,  Baikonur, USSR. 

January 14: Soyuz 4 launched, Baikonur, 
USSR by Soyuz rocket; piloted by Vladimir 
A. Shatalov. Rendezvous and docking with 
Soyuz 5. Crew exchange between space-
crafts. 

January 15: Soyuz 5 launched by Soyuz 
rocket, Baikonur, USSR. Crew: Boris 
V.Volynov, Aleksei S. Yeliseyev, and 
Yevgeni V. Khrunov. 

 

 

 

 

 

 

 

 

 

January 22: OSO 5 
launched by Thor Del-
ta, Cape Canaveral, 
Fla. 
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50 Years Ago - 19689- Continued 

January 30: ISIS-A 
launched by Thor Delta, 
Vandenberg AFB. 

 

 

February 5: Intelsat III F-
3 launched by Thor Del-
ta, Cape Canaveral, Fla. 

February 25: Mari-
ner 6 launched, 
Cape Canaveral, 
Fla. First Mariner 
launch with the 
Atlas/Centaur 
launch vehicle 
(Atlas/Centaur 20) 

February 26: ESSA 9 launched by Thor 
Delta, Cape Canaveral, Fla. 

 

 

 

 

 

 

 

 45 Years Ago – 1974 

January 18: Skynet 2-A launched by Delta, 
Cape Canaveral, Fla. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

February 11: First launch of Titan/Centaur 
launch vehicle. Titan-Centaur Proof Flight 
[Titan IIIE-Centaur D] or TC-1. 

February 18: San Marco 
4 launched by Scout, 
from San Marco Range, 
Kenya. 

 

40 Years Ago – 1979 

January 30: Scatha (STP 
78-2) launched by Delta, 
Cape Canaveral, Fla. 
First spacecraft devoted 
primarily to studying the 
near-Earth environment. 

February 18: SAGE (Stratospheric Aerosol 
& Gas Experiment) launched, Wallops 
Flight Facility (WFF). 

 

February 24: Solwind (STP 78-1) launched 
by Atlas F, Vandenberg AFB. 

 
35 Years Ago - 1984 

January 25: President Ronald Reagan di-
rected NASA to build an international 
space station "within a decade" in his State 
of the Union address. 

February 3: STS-41B (Space Shuttle Chal-
lenger) launched from KSC, deployed 
Westar 6 and Palapa B2, which failed to 
orbit. Crew: Vance D. Brand, Robert L. 
Gibson, Bruce McCandless, Ronald E. 
McNair, and Robert L. Stewart. First use of 
Manned Maneuvering Unit (MMU). First 
untethered space walks performed in 
space by McCandless and Stewart. First 
satellite refurbished & flown again (SPAS). 
First Shuttle landing at Kennedy Space 
Center on 2/11/1984. 

 

Total  Impulse Volume 19,  No.  1 Page 23 



35 Years Ago - 1984  - Continued 

February 8: Soyuz T-10 launched by Soyuz 
at Baikonur, USSR. Docked with Salyut 7, 
crew of Leonid D. Kizim, Vladimir A. 
Solovev, and Oleg Y. Atkov, set 237 day 
space duration record. Returned in Soyuz 
T-11. 

30 Years Ago – 1989 

February 14: GPS (Block IIR) launched, 
Cape Canaveral, Fla. First in series of 
Navstar Global Positioning Satellites 
launched by Delta II. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

25 Years Ago – 1994 

January 8: Soyuz TM-18, a Russian pas-
senger craft was 
launched from Baiko-
nur Cosmodrome car-
rying three cosmo-
nauts: Viktor 
Afanasyev, Yuri Usa-
chev, and Valery Poly-

akov to the MIR station. 

January 25: Clementine (USA Moon Orbit-
er) launched by Titan II-G from Vanden-
berg AFB. Clem-
entine was a joint 
project between 
the Ballistic Mis-
sile Defense Or-
ganization 
(BMDO, nee the 
Strategic Defense 
Initiative Organi-

zation, or SDIO) and NASA. The objective 
of the mission was to test sensors and 
spacecraft components under extended 
exposure to the space environment and to 
make scientific observations of the Moon 
and the near-Earth asteroid 1620 Geogra-
phos. 

February 3: STS-60 (Space Shuttle Discov-
ery) launched from KSC. Carried SPACE-
HAB-02 facility to conduct 12 experiments. 
Crew: Charles F. Bolden, Kenneth S. 
Reightler, Jr., N. Jan Davis, Ronald M. 
Sega, Franklin R. Chang-Diaz, and Sergei 
K. Krikalev. Krikalev is first Russian cosmo-
naut to fly aboard the Space Shuttle. First 
flight of the Wake Shield Facility-1. Landed 
at KSC February 11. Mission duration: 8 
days, 7 hours. 

20 Years Ago – 1999 
January 3: Mars Polar Lander launched by 
a Delta 2 rocket from Cape Canaveral to 
search for near-surface ice on Mars. It was 
lost during its 
attempted 
landing on 
Mars, Dec. 3, 
1999. 

January 23: 
For the first 

time, scientists wit-
nessed the visible 
light emitted by a 
gamma-ray burst, a 
mysterious explosion 
in the far reaches of 
the universe using 
NASA’s Compton 

Gamma Ray Observatory and the Italian-
Dutch satellite BeppoSAX. 

February 7: Stardust probe launched atop 
a Delta II rocket 
from Florida's Cape 
Canaveral Air Sta-
tion to become the 
first U.S. mission 
destined for a com-
et, and the first-ever 
spacecraft sent to bring a comet sample 
back to Earth from Comet Wild 2. 

February 20: Soyuz TM-29 
launched on a Soyuz-U rock-
et from Baikonur. Docked 
with Mir space station Febru-
ary 22. Crew: Viktor M. 
Afanasyev; Jean-Pierre 
Haigneré (France); Ivan Bella 
(Slovakia). 

 
15 Years Ago – 2004 

January 3-24: Spirit landed on the red plan-
et on January 3; its twin Opportunity landed 
three weeks later on January 24. Oppor-
tunity discovered evidence its landing site 
was once a 
standing body 
of water, rais-
ing the possi-
bility key ingre-
dients for life 
might have 
existed on 
Mars. In April, 
both rovers wrapped up their primary mis-
sions and went into overtime work. 

January 14: President George W. Bush 
announces the Vision for Space Explora-
tion which sets goals for returning U.S. 
astronauts to the Moon and eventually 
Mars. 

February 26: International Space Station 
(ISS) Expedition 8 crew: first spacewalk 
outside a 
space sta-
tion without 
a human 
crewmem-
ber inside 
by C. Mi-
chael Foale 
and Alexan-
der Y. 
Kaleri. 

 

5 Years Ago – 2014 

January 9: Cygnus/Orb 1. Launched from 
Wallops Island, US, with Antares launch 
vehicle.. First of eight commercial cargo 
resupply missions to the International 
Space Station by an Orbital Sciences Cor-
poration Antares launch vehicle under the 
NASA Commercial Resupply Services 
(CRS) contract. 
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The RCP process for changing rules in the NAR Sporting Code is 
defined in the sporting code under section “D” of the appendix. 
The process can be reviewed online at https://www.nar.org/
contest-flying/rules-revision-process/ the cycle for proposed 
changes runs on a one year cycle. A dedicated online RCP Forum 
for proposals to be reviewed, commented on, and finally voted on 
is available for all NAR members. 

 

Eight proposals were received for this cycle. Proposals require a 
51% vote for the proposal to be passed. Proposals that do pass 
will become a part of the Sporting Code effective for the new con-
test year on August 4, 2019, but they have no bearing on NARAM
-61. 

 

For brevity, I only included the “Brief Summary of the Proposed 
Change” for each submission.  For the compete text of each 
change, comments, and the opportunity to leave your comments 
visit the NAR website at the link above. You must login to leave 
comments. 

 

Reminder to everyone that the opportunity for you to submit a 
RCP is as simple as writing up your idea or submitting it online at 
the link you can find at: https://www.nar.org/contest-flying/us-
model-rocket-sporting-code/us-model-rocket-sporting-code-rules-
revision-process-form/  
 

RCP# 2018-01 

Brief Summary of the Proposed Change: 

This change reduces the maximum height of the aft part of the 
entry (on its launcher) from 3 meters to 2 meters above the 
ground. 

 

RCP# 2018-02 

Brief Summary of the Proposed Change: Eliminate showing altim-
eters at check in, as they will be seen post flight anyway.  Syncs 
up with no motor check in. 

 

RCP# 2018-03 

Brief Summary of the Proposed Change: Sync up provided timers 
with current NARAM practice. 

 

RCP# 2018-04 

Brief Summary of the Proposed Change: Break out Mission and 
General Flight into subcategories for Classic Model scoring. 

 

RCP# 2018-05  

Brief Summary of the Proposed Change: I am proposing a change 
to Classic Model to permit entry of models whose designs have 
been published in a magazine or NAR Section Newsletter. This 
change will expand the potential universe of models available for 

the event.  

 

RCP# 2018-07  

Brief Summary of the Proposed Change: If a division only has one 
contestant, then they would not compete in another division, but 
would get a first place if and only they have a qualified flight.  

State the Logic of the Change: Since the mixing only applies at 
NARAM now, then there isn’t a real need to mix divisions. Mixing 
penalizes the group that has multiple contestants by bumping 
down those who get beat by the individual contestant.  

 

RCP# 2018-08 

Brief Summary of the Proposed Change: Prohibit the use of piston 
or other pressurization-type launching devices that use exhaust 
gases from the rocket motor to increase its launch velocity and 
altitude. This restriction has been implemented in international 
(FAI) competition for altitude-type events starting in 2019.  

 

RCP# 2018-09 

Brief Summary of the Proposed Change: This change will prevent 
the same NRC event to be held 2 years in a row. This will not 
prevent the NARAM CD from picking the same event for his/her 
additional events for NARAM (i.e. Scale, or R&D), but the event 
cannot be an NRC selection.  
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RCP Cycle 2018-2019 

Speaking of Competition….. 
JMRC is holding a shirt logo contest. We are looking for 
designs that express what JMRC is all about and can be 
printed or embroidered on shirts. It can be a small logo for 
the front or large one for the back, or a combination of the 
two. There are really no restrictions on your ideas and im-
agination. Enter as often as you like. A poll will be created 
for the membership to vote on their favorite. Entry deadline 
is June 15, 2019. The winner will get a shirt with their logo 
in addition to a free, one year JMRC/HUVARS member-
ship. Email Buzz if you have any questions. We’re looking 
forward to seeing what you can do!  

LOGO 
GRAPHIC 
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Latest News in Space Exploration 
NASA 
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Voyager 2 Probe Enters Interstellar Space - 12/10/2018 

 For the second time in history, a human-made object has 
reached the space between the stars. NASA’s Voyager 2 probe now 
has exited the heliosphere – the protective bubble of particles and 
magnetic fields created by the Sun.  
 Comparing data from different instruments aboard the 
trailblazing spacecraft, mission scientists determined the probe 
crossed the outer edge of the heliosphere on Nov. 5. This boundary, 
called the heliopause, is where the tenuous, hot solar wind meets 
the cold, dense interstellar medium. Its twin, Voyager 1, crossed this 
boundary in 2012, but Voyager 2 carries a working instrument that 
will provide first-of-its-kind observations of the nature of this gate-
way into interstellar space. 
 Voyager 2 now is slightly more than 11 billion miles (18 
billion kilometers) from Earth. Mission operators still can communi-
cate with Voyager 2 as it enters this new phase of its journey, but 
information – moving at the speed of light – takes about 16.5 hours 
to travel from the spacecraft to Earth. By comparison, light traveling 
from the Sun takes about eight minutes to reach Earth. 
 
InSight Lander 'Hears' Martian Winds - 12/7/2018 
 NASA's Interior Exploration using Seismic Investigations, 
Geodesy and Heat 
Transport (InSight) 
lander, which touched 
down on Mars just 10 
days ago, has provid-
ed the first ever 
"sounds" of Martian 
winds on the Red 
Planet. A media tele-
conference about 
these sounds will be 
held today at 12:30 
p.m. EST (9:30 a.m. 
PST). 
 InSight sensors captured a haunting low rumble caused by 
vibrations from the wind, estimated to be blowing between 10 to 15 
mph (5 to 7 meters a second) on Dec. 1, from northwest to south-
east. The winds were consistent with the direction of dust devil 
streaks in the landing area, which were observed from orbit. 
 "Capturing this audio was an unplanned treat," said Bruce 
Banerdt, InSight principal investigator at NASA's Jet Propulsion 
Laboratory (JPL) in Pasadena, California. "But one of the things our 
mission is dedicated to is measuring motion on Mars, and naturally 
that includes motion caused by sound waves." 
 
OSIRIS-REx Spacecraft Arrives at Asteroid Bennu - 12/3/2018 

 NASA’s Origins, Spectral Interpretation, Resource Identifi-
cation, Security-Regolith Explor-
er (OSIRIS-REx) spacecraft 
completed its 1.2 billion-mile (2 
billion-kilometer) journey to ar-
rive at the asteroid Bennu Mon-
day. The spacecraft executed a 
maneuver that transitioned it 
from flying toward Bennu to 
operating around the asteroid. 
 Now, at about 11.8 
miles (19 kilometers) from Ben-
nu’s Sun-facing surface, OSI-
RIS-REx will begin a preliminary 
survey of the asteroid. The 
spacecraft will commence flyo-
vers of Bennu’s north pole, equatorial region, and south pole, get-
ting as close as nearly 4 miles (7 kilometers) above Bennu during 
each flyover. 
 The primary science goals of this survey are to refine esti-
mates of Bennu’s mass and spin rate, and to generate a more pre-
cise model of its shape. The data will help determine potential sites 
for later sample collection. 
 OSIRIS-REx’s mission will help scientists investigate how 
planets formed and how life began, as well as improve our under-
standing of asteroids that could impact Earth. Asteroids are rem-
nants of the building blocks that formed the planets and enabled life. 
Those like Bennu contain natural resources, such as water, organ-
ics and metals. Future space exploration and economic develop-
ment may rely on asteroids for these materials. 
 “As explorers, we at NASA have never shied away from 
the most extreme challenges in the solar system in our quest for 
knowledge,” said Lori Glaze, acting director for NASA’s Planetary 
Science Division. “Now we’re at it again, working with our partners 
in the U.S. and Canada to accomplish the Herculean task of bring-
ing back to Earth a piece of the early solar system.” 
 The mission’s navigation team will use the preliminary 
survey of Bennu to practice the delicate task of navigating around 
the asteroid. The spacecraft will enter orbit around Bennu on Dec. 
31 --thus making Bennu, which is only about 1,600 feet (492 me-
ters) across -- or about the length of five football fields -- the small-
est object ever orbited by a spacecraft. It’s a critical step in OSIRIS-
REx’s years-long quest to collect and eventually deliver at least two 
ounces (60 grams) of regolith -- dirt and rocks -- from Bennu to 
Earth. 
 Starting in October, OSIRIS-REx performed a series of 
braking maneuvers to slow the spacecraft down as it approached 
Bennu. These maneuvers also targeted a trajectory to set up Mon-
day’s maneuver, which initiates the first north pole flyover and 
marks the spacecraft's arrival at Bennu. 
 “The OSIRIS-REx team is proud to cross another major 
milestone off our list -- asteroid arrival,” said Dante Lau-
retta, OSIRIS-REx principal investigator at the University of Arizona, 
Tucson. “Initial data from the approach phase show this object to 
have exceptional scientific value. We can’t wait to start our explora-
tion of Bennu in earnest. We’ve been preparing for this moment for 
years, and we’re ready.” 
 When OSIRIS-REx begins to orbit Bennu at the end of this 
month, it will come close to approximately three quarters of a mile 
(1.25 kilometers) to its surface. In February 2019, the spacecraft 
begins efforts to globally map Bennu to determine the best site for 
sample collection. After the collection site is selected, the spacecraft 
will briefly touch the surface of Bennu to retrieve a sample. OSIRIS-
REx is scheduled to return the sample to Earth in September 2023.  
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Latest News in Space Exploration 
NASA / Virgin Galactic 
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NASA Astronaut Anne McClain and Crewmates Arrive Aboard 
Space Station - 12/3/2018 

 Three crew members are adjusting to life on 
the International Space Station after a successful launch and dock-
ing of their Russian Soyuz MS-11 spacecraft Monday (12/3/2018). 
 The Soyuz carrying Anne McClain of NASA, David Saint-
Jacques of the Canadian Space Agency, and Oleg Konenenko of 
Roscosmos launched at 6:31 a.m. EST (5:31 p.m. Baikonur time) 
from the Baikonur Cosmodrome in Kazakhstan. McClain, Saint-
Jacques and Konenenko docked to the space station’s Poisk mod-
ule at 12:33 p.m. after a four-orbit, six-hour journey, and opened the 
hatch between the two spacecraft at 2:37 p.m.   
 The arrival briefly restores the station's crew complement 
to six as they join Serena Auñón-Chancellor of NASA, Expedition 57 
Commander Alexander Gerst of ESA (European Space Agency) 
and Sergey Prokopyev of the Russian space agency Roscosmos. 
Auñón-Chancellor, Gerst and Prokopyev are scheduled to remain 
aboard the station until Dec. 20. Expedition 58 officially begins once 
the three departing spacefarers undock from the space station. 
 McClain, Saint-Jacques and Konenenko will spend more 
than six months conducting hundreds of science investigations in 
fields such as biology, Earth science, human research, physical 
sciences and technology development, providing the foundation for 
continuing human spaceflight beyond low-Earth orbit to the Moon 
and Mars. Some of the investigations they will conduct are spon-
sored by the U.S. National Laboratory on the space station, which 
Congress designated in 2005 to maximize its use for improving 
quality of life on Earth. Highlights of upcoming investigations include 
experiments in forest observation, robotic refueling, and satellite 
deployment. 
 The crew is scheduled to be onboard during the first test 
flights of NASA’s Commercial Crew Program, which will return hu-
man spaceflight launches to U.S. soil. 
 In March, the station will again return to a full complement 
of six crew members when they are joined for Expedition 59 by 
NASA astronauts Nick Hague and Christina Koch and Alexey 
Ovchinin of Roscosmos. 
 This is the first spaceflight for both McClain and Saint-
Jacques and the fourth trip to the space station for Kononenko.  
 McClain, a native of Spokane, Washington, is a lieutenant 
colonel in the U.S. Army. As a senior army aviator, she has logged 
more than 2,000 hours in 20 different rotary and fixed-wing aircraft. 
 She earned a bachelor’s degree in mechanical and aero-
nautical engineering from the U.S. Military Academy at West Point. 
She earned a master’s degree in aerospace engineering from the 

University of Bath, England, and a master’s degree in international 
relations from the University of Bristol, also in England. 
 For more than 18 years, humans have lived and worked 
continuously aboard the station, advancing scientific knowledge and 
demonstrating new technologies, making research breakthroughs 
not possible on Earth that will enable long-duration human and ro-
botic exploration to the Moon and Mars. A global endeavor, more 
than 200 people from 18 countries have visited the unique micro-
gravity laboratory that has hosted more than 2,500 research investi-
gations from researchers in 106 countries. 
 
Richard Branson Welcomes Astronauts Home from Virgin Ga-
lactic’s Historic First Spaceflight (12/13/2018) 

 Mojave, California, USA (13 Dec 2018): Today, Virgin Ga-
lactic conducted its fourth powered test flight and first space flight of 
its commercial SpaceShipTwo,  VSS Unity.  
History has been made and a long-anticipated dream realised in 
Mojave, CA, today as Virgin Galactic’s SpaceShipTwo, VSS Unity, 
landed from her maiden spaceflight to cheers from Richard Branson 
and the teams from Virgin Galactic and The Spaceship Company. 
 Not only is this the first human spaceflight to be launched 
from American soil since the final Space Shuttle mission in 2011, 
but the very first time that a crewed vehicle built for commercial, 
passenger service, has reached space. 
 The historic achievement has been recognised by the Fed-
eral Aviation Administration (FAA) who announced today that early 
next year they will present pilots Mark “Forger” Stucky and Frederick 
“CJ” Sturckow with FAA Commercial Astronaut Wings at a ceremo-
ny in Washington DC. CJ, as a four-time Space Shuttle pilot, will 
become the only person to have been awarded NASA and FAA 
wings. 
 Today’s accomplishment has also been recognised by the 
NASA Flight Opportunities Program, which flew four space science 
and technology experiments on VSS Unity, making this Virgin Ga-
lactic’s first revenue generating flight. 
 As VSS Unity coasted upwards through the black sky and 
into space, Virgin Galactic Mission Control confirmed the news and 
congratulated the two astronaut pilots: “ Unity, Welcome to Space”. 
 After a Mach 2.5 supersonic re-entry into the atmosphere, 
which utilised Unity’s unique “feathering” configuration, Forger and 
CJ guided the spaceship down to a smooth runway landing and an 
emotional homecoming welcome. 
 For downloadable assets from today's flight test please 
visit our Press FTP 
https://www.image.net/virgingalactic 
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In Memoriam 

NASA 

Total  Impulse Volume 19,  No.  1 Page 28 

 
NASA will honor members of the NASA family who lost their lives 
while furthering the cause of exploration and discovery, including 
the crews of Apollo 1 and space shuttles Challenger and Colum-
bia, during the agency's annual Day of Remembrance Thursday, 
Feb. 7. 
 
NASA Administrator Jim Bridenstine, and other agency senior 
officials, will lead an observance at Arlington National Cemetery in 
Virginia starting at 1 p.m. EST. A wreath-laying ceremony will be 
held at the Tomb of the Unknown Soldier, followed by observanc-
es for the Apollo 1, Challenger and Columbia crews. 
 
Various NASA centers also will hold observances on and leading 
up to the Day of Remembrance for the public, employees and the 
families of those lost in service to America’s space program. 
 
Kennedy Space Center, Florida 
The Astronauts Memorial Foundation and Kennedy Space Center 
Visitor Complex will host Day of Remembrance observance activi-
ties, including a wreath-laying ceremony at the Space Mirror Me-
morial. Thad Altman, president and chief executive officer of the 
Astronauts Memorial Foundation, and Robert Cabana, Kennedy 
center director, will speak at the ceremony. 
 
Video and still images of various agency observances will be avail-
able at: 
 
https://www.nasa.gov/mediaresources   
 
The agency also is paying tribute to its fallen astronauts with spe-
cial online content available Wednesday, Feb. 6, at: 
 
https://www.nasa.gov/dor2019 
 
Images and multimedia from this year’s events will be added fol-
lowing the events. 
 
Karen Northon  
 

 John A. Manke served as a research pilot, Chief of Flight 
Operations, and as site manager NASA's Flight Research Center, 
later the Dryden Flight Research Center, at Edwards, CA, during a 
22-year career with NASA. 
 Manke came to NASA in May 1962, as a flight research 
engineer. He was later assigned to the pilots' office and flew various 
support aircraft including the F-104, F5D, F-111, and C-47 before 
beginning research flights in the wingless lifting bodies in 1968. 
Manke flew 42 flights in the lifting bodies, including the X-24B, X-
24A, HL-10, and the M2-F3, more than any other pilot. 
 The wingless lifting bodies demonstrated the ability to ma-
neuver and safely land a vehicle with a shape that was designed for 
space flight. The research provided data and flight techniques used 
for the design of space shuttles. He made the first supersonic flight 
in a lifting body and the first landing of a lifting body on a hard-
surface runway. That precision landing of the X-24B on Aug. 5, 
1975 proved that a low lift-to-drag aircraft could be flown to a pre-
cise landing, leading space shuttle designers to eliminate plans to 
incorporate auxiliary jet engines on the shuttles to aid landing ap-
proaches. 
 Manke later served as Chief of Flight Operations at NASA 
Dryden, and upon Dryden's integration with NASA's Ames Research 
Center in October 1981, served both facilities in that role. As Direc-
tor of Flight Operations, he was responsible for the conduct of aero-
nautical flight research with some of the most advanced aircraft in 
the country at time. He also served concurrently as Dryden's facility 
manager from the time of its merger with Ames until his retirement 
from NASA in April 1984. 
 Manke attended the University of South Dakota before 
joining the U.S. Navy in 1951. He earned a bachelor's degree in 
electrical engineering from Marquette University, Milwaukee, WI, in 
1956. Following graduation, Manke served as a fighter pilot in the 
U.S. Marine Corps. After leaving the service in 1960, he worked for 
Honeywell Corp. as a test engineer for two years before joining 
NASA. 

John A. Manke (11/13/1931 - 1/31/2019) NASA Pays Tribute to Fallen Heroes 

https://www.nasa.gov/mediaresources�
https://www.nasa.gov/dor2019�
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 FlisKits, inc. has a new owner! 
Last year Jim Flis announced he was shut-
ting down operations to pursue other ven-
tures and it appeared the company was 
going away for good. FlisKits had been kit 
provider for 16 years and was well regard-
ed for the quality and originality of their 
products so this was pretty sad news for all 
model rocket enthusiast. Fortunately an 
interested party has purchased the compa-
ny per Jim’s on-line announcement late last 
year;  

 “Well, papers have been signed, 
so I can proudly announce that FlisKits has 
a new home! 

 The materials, inventory, trade-
marks and all kit documentation/designs 
are being acquired by Ray DiPoala and 
Eric Henderson! 

 I am thrilled to know our product 
line will continue and will do my best in the 
coming months and years to help Ray and 

Eric get the most out of their investment! 

 Keep watch for an announcement 
for Ray and Eric in the coming weeks! 

 Thank you all, again, for your sup-
port and good wishes over the years. Time 
to get excited again!” 

 The long awaited special edition 
50th anniversary Apollo 11 Saturn V is 
finally released and available. The kit in-
cludes a bonus 1/100 plastic lunar module 
kit as well as new corrugation wraps, tran-
sitions, and much more. Estes designer 
John Boren claims the only parts used from 
the previous Estes Saturn V are the two-
piece plastic fins. Retail is $89.99 

 Also back is the ever popular In-
terceptor. This has always been one of my 
all time favorite kits. It retails for $29.99. 

 Other new items on the website 
include a Rocket Science Starter Set for 
$34.99, Space Crater egglofter for $22.99, 
and Galaxy Glow for $14.99. 

 Coming soon is the Mini Mean 
machine and Multi-Roc.  

 Former HUVARS member Jonathan Dunbar passed 
away December 4th after a long battle with cancer. 

 Jonathan moved out west many years ago, but before 
that flew with HUVARS. If you talk to the guys who flew in those 
years with Jonathan you will hear wonderful stories of Jonathan’s 
many hilarious envelope-stretching (mis)adventures. And Jona-
than fully agreed that he produced many laughably memorable 
flights here in Michigan.  

 But that envelope-stretching is what also made Jonathan 
a great NAR competitor. He finished second at NARAM 57 and he 
still holds 9 NAR records. One of the records Jonathan currently 
holds is B-Payload Altimeter Altitude, one of the NRC events 
many of us are going after this year. 

 But in spite of being such a Big-Time-Competitor, Jona-
than was always more than willing to share his techniques with 
others. I first met Jonathan at NARAM 50 when he was very help-
ful to me and my daughter, Emma. Even though he was a serious 
competitor Jonathan went way out of his way to offer help to us 
newbies. I’ve never forgotten that selfless kindness. 

 Over this last year I had the opportunity to sit and talk 
with Jonathan a number of times about his time with HUVARS, 
his competitions, and his truly amazing rocketry collection. Jona-
than was as serious about collecting as he was about competing. 
His collection included a number of one-of-a-kind items from the 
earliest days of the hobby. And his stories of how he came to ac-
quire many of those items were just fascinating. He truly did all of 
us a great service by rescuing many things that would probably 
have been lost forever. Jonathan’s intention was for much of his 
collection to go to the National Model Rocketry Museum at the 
Museum of Flight in Seattle. 

 In finishing, it would be truly incomplete to finish any 
memory of Jonathan without noting his passionate, often icono-
clastic, political views (I think Jonathan would be pleased with 
how gently I phrased that, LOL). I was always surprised that the 

Jonathan that showed up on, and inevitably got ejected from, 
many of the online rocketry forums, was so unlike the warm, talka-
tive, friendly and fascinating rocketeer I knew. 

 I will truly miss Jonathan but I am grateful that his difficult 
health struggle has finally come to an end. 

 

Rest in Peace my friend. 

Steve Kristal 
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