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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) Artist conception of the Tempco ASM-N-8 Corvus 
(bottom - left) Original crew for Apollo 13, Jim Lovell, 
Ken Mattingly, and Fred Haise (bottom) Actual Apollo 
13 crew on recovery ship, USS Iwo Jima, Fred Haise, 
Jim Lovell, and Jack Swigert 

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 March - April issue of 
Total Impulse. I wish this message was 
under better circumstances. We’re living 
in strange times lately. Depending on 
who you are, what you do, and whether 
you are considered “essential” or not, 
you are either finding yourself extremely 
busy or with plenty of “you” time on your 
hands. I’m fortunate in a way to be in 
the former category. My team and I at 
Michigan Medicine have been crazy 
busy these past weeks helping support 
the vast number of co-workers that are 
teleworking from home. This has also 
kept Scott crazy busy as well. If you’re 
in the health industry at all then you 
know what I’m talking about.  
 
I sincerely hope that whoever you are 
and wherever you are, that you are safe 
and riding this situation out as best you 
can. Someday soon we’ll all be able to 
meet at a launch and I’ll enjoy catching 
up with everyone. For now, here’s the 
latest issue of the newsletter that hope-
fully fills in a little to take the place of us 
getting together and enjoying a fun day 
of flying. This issue also debuts the new 
header designed by Christina Scharrer! 
I think it looks great and appreciate 
Christina’s time in creating it. Thanks!  
 
With a lack of launches to cover in the 
newsletter we could use any and all 
ideas you have to help fill the pages. If 
you have an idea for an article you 
would like to see in an upcoming issue, 
shoot me an email and I’ll see what I 
can do. Stay safe and we’ll meet on the 
range soon! 

Life has thrown us another curve ball with 
the novel strain of the corona virus which is 
temporarily making the world re-prioritize. 
We as a club want to do our part to make 
sure everyone stays safe, healthy, and 
sane. We also want to do our part to sup-
port our membership as much as possible 
while the world tries to get a handle on the 
pandemic. I know I'm ready for the world to 
wrangle this in so we can regain our sense 
of normality. 
 
Challenging everyone to stay safe, healthy, 
and sane is a big request for all parties. In 
this time, we can lean on technology to 
stay connected. I want to encourage every-
one to stay active and communicate. 
Please take advantage of our forum, email, 
text, call, or any other method to stay in 
contact with family and friends.  
 
We do have the club challenge of develop-
ing, building, and hopefully flying a club 
rocket. If we can get everyone joining in 
with questions, comments, suggestions, 
etc. then I will consider the project a suc-
cess... flying it as a group will be an added 
bonus. 
 
Again, stay safe, healthy, and please stay 
active on our forum as a way to keep busy. 
This will also help by letting us know every-
one is safe. 

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/
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 Once a year around this time members gather at Roger 
Sadowsky’s hours for our annual maintenance day and general 
spring cleaning. I would be remiss if I didn’t mention that we’re 
currently experiencing strange times. Many of us are practicing 
social distancing to help slow the spread of covid-19 by working 
remote (if possible), restricting our time out in the public or both.  
 Despite the concern we had a respectable turnout and 
as always, a great time was had  by all. The equipment is now in 
great shape. Launch controllers have new leads, rods are all 
cleaned up and we decided it was finally time to retire the existing 
1010 rails and purchase new ones! We will make the old ones 
available for members to take once they have been retired.  
 High power pads are showing their age and extensive 
use over the years. Tony took some home to clean up and repaint 
and we hope to cycle through all of them at some point. We’re 
also looking at creating a signup sheet for those members that 
wish to take equipment that needs repair or cleaning home and 
take care of it between launches. Let the board know if you’re 
interested in helping out. 
 We also had to deal with some flat tires. One tire on the 
trailer had been punctured in the side wall requiring a swap out 
with the spare and the Mule also had a flat. We decided it was 
time for new tires on the Mule. The trailer tire was replaced under 
warranty.  
 The club bought pizza for lunch from Kalvons and we 
also had chips and pop that Dale brought. The lunch break on 
maintenance day is always a great time to get caught up and dis-
cuss winter projects. Dave Glover even got help with a staged 
rocksim design he was working on.  
 Hopefully the pandemic will be on the downside next 
month and we will be able to hold our April launch on time.  

Thanks to the following members that attended and made short 
work of getting our gear ready for the upcoming flying season: 
 
Roger Sadowsky 
Tony Haga 
Dave Glover 
Buzz Nau 
Mark Chrumka 
Mike Jacob 
Dale Hodgson 
Chris Scharrer 
John Potts 
Herb Crites 
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D A L E  H O D G S O N  

The long-awaited flying season is finally here. All of the launches 
are great fun but the first one of the year is just a bit more special 
in that it is finally, at long last a chance to burn some propellant 
that we haven’t been able to do for what seemed like an eternity. 
The sheer anticipation of the whole deal is pretty awesome. 
Showing off new projects that were built over the winter, catching 
up with fellow flyers and just being out there on the flight line 
again is something most of us really look forward to. 
 
In all the excitement though there are a few things to remember. 
Call it knocking the dust off; we haven’t put anything in the air for 
quite a while so it definitely makes sense to review what we do 
just to make sure everything is right and ready to go come launch 
day. For the high-power folks going over electronics is always a 
great idea. Review just how altimeters are to be wired and set. I 
have so many different varieties that is sometimes gets a little 
daunting. One thing that may be overlooked are those 9v batteries 
that we use to power the whole recovery system. Make sure they 
are connected securely and are carrying enough voltage. Re-
member, some of those things have been sitting for a couple of 
months and it’s always a good idea to make sure everything from 
batteries to switches to ematches are set up properly. Nothing 
ruins a good day like having electronics fail for a silly reason. 
Sometimes they fail anyway but why hedge bets? Do all you can 
to make sure everything is set up right. Put a fresh charge on 
those Jolly Logics. Easy enough to do and easy to check to make 
sure they are up to snuff. They do lose power over time. Give 
yourself every opportunity for a successful chute release and 
charge the device to 100%. Proper prep is equally important for 
the mid and low power folks too. I have seen many a rocket get 
bumped and banged up simply because the parachutes were 
folded for a flight last fall but for whatever reason the flight didn’t 
happen. The chute or streamer sat inside the airframe all winter 
long and the plastic bound to itself. A very simple fix is to simply 
pull the chute out. Let it inflate and refold it. That extra 30 seconds 
of prep can save a lot of heartache come flight time.  
 
The weather itself can be extremely unstable and unpredictable 
come launch day early in the season so it might be a good idea to 
come prepared. I’ve kept an eye on forecasts right up to launch 
day and still be taken a bit off-guard once I arrived at the field. It 
might be a little overkill on my part (which comes as NO surprise 

to those that know me well) but I come prepared to fly the condi-
tions that are forecast, and those that aren’t, which means I pretty 
much come full spectrum. I’ll bring high power and low power; 
projects that will go high and those that go low and slow. I’ll have 
enough motors with me so I can adjust and fly the field condition 
which is critically important. I’ll have chutes of various sizes. Ways 
to reef them if need be and even have streamers along if it’s so 
bad that even my low power stuff has a chance of making it to the 
trees.  
 
Don’t forget one last item that needs prepped and is just as im-
portant. Prep yourself! Wear clothes in layers in case those 60 
degrees that were forecast turn out to be mid to high 40’s. Re-
gardless of temps and cloud cover, wear sunscreen on exposed 
skin and wear a hat with a nice wide brim and even better neck 
protection. Unfortunately, skin cancer; even the mild forms is not 
an easy thing to deal with so why tempt fate? Lastly, we are out 
there for the better part of the day so make sure you drink plenty 
of fluids. It’s not too difficult to get dehydrated after a day on the 
range; that may be the reason that many of us suffer a “rocket 
hangover” the next day. So, the message of the day is get ready 
for a day of fun no matter what happens, but take a little extra 
time to knock off that dust off. The payoff will be huge. 

Knockin’ the Dust Off 
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 Rivaling only Apollo 11 in popularity and recognition, the 
ill-fated Apollo 13 mission was launched 50 years ago on April 11, 
1970. This mission would display NASA at it’s best and also at it’s 
worst.  An oxygen tank that failed to operate correctly multiple 
times was not investigated as well as it could have been eventual-
ly failed dramatically in flight. Regardless, when it mattered most, 
NASA came together as a whole to solve problem after problem 
until the crew was successfully recovered. They may not have 
landed on the moon, but they landed in everyone’s hearts and 
minds during those frightful weeks in April, 1970.  

 

Mission Objective 
 Apollo 13 was supposed to land in the Fra Mauro area. 
An explosion on board forced Apollo 13 to circle the moon without 
landing. The Fra Mauro site was reassigned to Apollo 14.   
 
Mission Highlights 
 At 5 1/2 minutes after liftoff, John Swigert, Fred Haise 
and James Lovell felt a little vibration. Then the center engine of 
the S-II stage shut down two minutes early. This caused the re-
maining four engines to burn 34 seconds longer than planned, 
and the S-IVB third stage had to burn nine seconds longer to put 
Apollo 13 in orbit. 
 Days before the mission, backup lunar module pilot, 
Charles Duke, inadvertently exposed the crew to German mea-
sles. Command Module Pilot Ken Mattingly had no immunity to 
measles and was replaced by backup command module pilot, 
John Swigert. 
 Ground tests before launch indicated the possibility of a 
poorly insulated supercritical helium tank in the lunar module, or 
LM, descent stage, so the flight plan was modified to enter the LM 
three hours early in order to obtain an onboard readout of helium 
tank pressure. 
 The No. 2 oxygen tank, serial number 10024X-TA0009, 
had been previously installed in the service module of Apollo 10, 
but was removed for modification and damaged in the process. 
The tank was fixed, tested at the factory, installed in the Apollo 13 
service module and tested again during the Countdown Demon-
stration Test at NASA's Kennedy Space Center beginning March 
16, 1970. The tanks normally are emptied to about half full. No. 1 

behaved all right, but No. 2 dropped to only 92 percent of capaci-
ty. Gaseous oxygen at 80 pounds per square inch was applied 
through the vent line to expel the liquid oxygen, but to no avail. An 
interim discrepancy report was written, and on March 27, two 
weeks before launch, detanking operations resumed. No. 1 again 
emptied normally, but No. 2 did not. After a conference with con-
tractor and NASA personnel, the test director decided to "boil off" 
the remaining oxygen in No. 2 by using the electrical heater within 
the tank. The technique worked, but it took eight hours of 65-volt 
DC power from the ground support equipment to dissipate the 
oxygen. Due to an oversight in replacing an underrated compo-
nent during a design modification, this turned out to severely dam-
age the internal heating elements of the tank. 
 Apollo 13 was to be the third lunar landing attempt, but 
the mission was aborted after rupture of service module oxygen 
tank. Still, it was classified as a "successful failure" because of the 
experience gained in rescuing the crew. The mission's spent up-
per stage successfully impacted the moon. 
 During the first two days, the crew ran into a couple of 
minor surprises, but generally Apollo 13 was looking like the 
smoothest flight of the program. At 46 hours, 43 minutes Joe Ker-
win, the capsule communicator, or Capcom, on duty, said, "The 
spacecraft is in real good shape as far as we are concerned. 
We're bored to tears down here." It was the last time anyone 
would mention boredom for a long time.  Apollo 13 roll-out - NASA photo 

Apollo 13 crew (L-R) Jim Lovell, Jack Swigert, Fred Haise - NASA photo 
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 At 55 hours, 46 minutes, as the crew finished a 49-
minute TV broadcast showing how comfortably they lived and 
worked in weightlessness, Lovell said, "This is the crew of Apollo 
13 wishing everybody there a nice evening, and we're just about 
ready to close out our inspection of Aquarius and get back for a 
pleasant evening in Odyssey. Good night." 
 Nine minutes later, oxygen tank No. 2 blew up, causing 
the No. 1 tank to also fail. The command module's normal supply 
of electricity, light and water was lost, and they were about 
200,000 miles from Earth. 
 The message came in the form of a sharp bang and vi-
bration at 9:08 p.m. April 13. Swigert saw a warning light that ac-
companied the bang and said, "Houston, we've had a problem 
here." Lovell came on and told the ground that it was a main B 
bus undervolt. 
 Next, the warning lights indicated the loss of two of three 
fuel cells, which were the spacecraft's prime source of electricity. 
With warning lights blinking, one oxygen tank appeared to be 
completely empty and there were indications that the oxygen in 
the second tank was rapidly depleting. 
 Thirteen minutes after the explosion, Lovell happened to 
look out of the left-hand window and saw the final evidence point-
ing toward potential catastrophe. "We are venting something out 
into the... into space," he reported to Houston. Capcom Jack 
Lousma replied, "Roger, we copy you venting." Lovell said, "It's a 
gas of some sort." It was oxygen gas escaping at a high rate from 
the second, and last, oxygen tank. 
 The first thing the crew did, even before discovering the 
oxygen leak, was try to close the hatch between the CM and the 
LM. They reacted spontaneously, similar to a submarine crew, 
closing the hatches to limit the amount of flooding. First Swigert, 
and then Lovell, tried to lock the reluctant hatch, but the stubborn 
lid wouldn't stay shut. Exasperated and realizing that there wasn't 
a cabin leak, they strapped the hatch to the CM couch. 
 The pressure in the No. 1 oxygen tank continued to drift 
downward; passing 300 pounds per square inch, then headed 
toward 200 pounds per square inch. Months later, after the acci-
dent investigation was complete, it was determined that when the 

No. 2 tank blew up, it either ruptured a line on the No. 1 tank or 
caused one of the valves to leak. When the pressure reached 200 
pounds per square inch, the crew and ground controllers knew 
they would lose all oxygen, which meant that the last fuel cell also 
would die. 

Fred Haise and Jim Lovell at pre-launch breakfast - NASA photo  

Jack Swigert eating pre-launch breakfast - NASA photo 

NASA 
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 At one hour, 29 seconds after the bang, Lousma said 
after instructions from Flight Director Glynn Lunney, "It is slowly 
going to zero, and we are starting to think about the LM lifeboat." 
Swigert replied, "That's what we have been thinking about too." 
 Ground controllers in Houston faced a formidable task. 
Completely new procedures had to be written and tested in the 
simulator before being passed up to the crew. The navigation 
problem had to be solved; essentially how, when and in what atti-
tude to burn the LM descent engine to provide a quick return 
home. 
 With only 15 minutes of power left in the CM, Lousma 
told the crew to make their way into the LM. Haise and Lovell 
quickly floated through the tunnel, leaving Swigert to perform the 
last chores in the command module. The first concern was to de-
termine if there were enough consumables to get home. The LM 
was built for only a 45-hour lifetime and it needed to be stretch to 
90. Oxygen wasn't a problem. The full LM descent tank alone 
would suffice. In addition, there were two ascent-engine oxygen 
tanks and two backpacks full of oxygen that would never be used 
on the lunar surface. Two emergency bottles on top of those 
packs each had six or seven pounds in them. At LM jettison just 
before re-entry 28.5 pounds of oxygen remained, more than half 
of what was available after the explosion. 
 Power also was a concern. There were 2,181 ampere 
hours in the LM batteries. Ground controllers carefully worked out 
a procedure where the CM batteries were charged with LM power. 

All noncritical systems were turned off and energy consumption 
was reduced to 1/5, which resulted in having 20 percent of LM 
electrical power left when Aquarius was jettisoned. There was one 
electrical close call during the mission. One of the CM batteries 
vented with such force that it momentarily dropped off the line. 
Had the battery failed, there would have been insufficient power to 
return the ship to Earth. 
 Water was the main consumable concern. It was esti-
mated that the crew would run out of water about five hours be-
fore Earth re-entry, which was calculated at around 151 hours. 
However, data from Apollo 11, which had not sent its LM ascent 
stage crashing into the moon as in subsequent missions, showed 
that its mechanisms could survive seven or eight hours in space 
without water cooling. The crew conserved water. They cut down 
to six ounces each per day, 1/5 of normal intake, and used fruit 
juices; they ate hot dogs and other wet-pack foods when they ate 
at all. The crew became dehydrated throughout the flight and set 
a record that stood up throughout Apollo: Lovell lost 14 pounds 
and the crew lost a total of 31.5 pounds, nearly 50 percent more 
than any other crew. Those stringent measures resulted in the 
crew finishing with 28.2 pounds of water, about 9 percent of the 
total. 
 Removal of carbon dioxide also was a concern. There 
were enough lithium hydroxide canisters, which remove carbon 
dioxide from the spacecraft, but the square canisters from the 
command module were not compatible with the round openings in 
the lunar module environmental system. There were four cartridg-
es from the LM and four from the backpacks, counting backups. 
However, the LM was designed to support two men for two days 
and was being asked to care for three men for about four days. 
After a day and a half in the LM, a warning light showed that the 
carbon dioxide had built up to a dangerous level. Mission control 
devised a way to attach the CM canisters to the LM system by 
using plastic bags, cardboard and to tape all materials carried on 
board. 



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

 

Page 8  

 One of the big questions was, "How to get back safely to 
Earth?" The LM navigation system wasn't designed to help in this 
situation. Before the explosion at 30 hours, 40 minutes, Apollo 13 
had made the normal midcourse correction, which would take it 
out of a free-return-to-Earth trajectory and put it on a lunar landing 
course. Now the task was to get back on a free-return course. The 
ground computed a 35-second burn and fired it five hours after 
the explosion. As they approached the moon, another burn was 
computed; this time a long five-minute burn to speed up the return 
home. It took place two hours after rounding the far side of the 
moon. 

 The command module navigational platform alignment 
was transferred to the LM, but verifying alignment was difficult. 
Ordinarily the alignment procedure uses an onboard sextant de-
vice, called the Alignment Optical Telescope, or AOT, to find a 
suitable navigation star. Then with the help of an onboard comput-
er, it verifies the guidance platform's alignment. However, due to 
the explosion, a swarm of debris from the ruptured service module 
made it impossible to sight real stars. An alternate procedure was 
developed to use the sun as an alignment star. Lovell rotated the 
spacecraft to the attitude Houston had requested and when he 
looked through the AOT, the sun was just where it was expected. 
The alignment with the sun proved to be less than 1/2 a degree 
off. The ground and crew then knew they could do the five-minute 
P.C. + 2 burn with assurance, cutting the total time of their voyage 
to about 142 hours. At 73 hours, 46 minutes into the mission, the 
air-to-ground transcript describes the event: 
 
Lovell: OK. We got it. I think we got it. What diameter was it? 
Haise: Yes. It's coming back in. Just a second. 
Lovell: Yes, yaw's coming back in. Just about it. 
Haise: Yaw is in.... 
Lovell: What have you got? 
Haise: Upper-right corner of the sun.... 
Lovell: We've got it! If we raised our voices, I submit it was justi-
fied. 
 
 Flight Director Gerald Griffin, a man not easily shaken, 
recalled: "Some years later I went back to the log and looked up 

that mission. My writing was almost illegible, I was so damned 
nervous. And I remember the exhilaration running through me: My 
God, that's the last hurdle - if we can do that, I know we can make 
it. It was funny because only the people involved knew how im-
portant it was to have that platform properly aligned." Yet Griffin 
barely mentioned the alignment in his change-of-shift briefing - 
"That check turned out real well" is all he said an hour after his 
penmanship failed him. 
 The trip was marked by discomfort beyond the lack of 
food and water. Sleep was almost impossible because of the cold. 
When the electrical systems were turned off, the spacecraft lost 
an important source of heat. The temperature dropped to 38 de-
grees Fahrenheit and condensation formed on all the walls. 
 The most remarkable achievement of mission control 
was quickly developing procedures for powering up the CM after 
its long, cold sleep. Flight controllers wrote the documents for this 
innovation in three days, instead of the usual three months. The  

Mission Control April 13, 1970. Gene Kranz (foreground) - NASA photo 

Eight astronauts and flight controllers monitor the activity in the Mission Operations 
Control Room (MOCR) of the Mission Control Center (MCC) - NASA photo  

Seated, from the left, Deke Slayton, Jack Lousma, and Apollo 13 backup command-
er John Young. Standing, from the left, original Apollo 13 CM pilot Ken Mattingly and 
Vance Brand - NASA photo 
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command module was cold and clammy at the start of power-up. 
The walls, ceiling, floor, wire harnesses and panels were all cov-
ered with droplets of water. It was suspected conditions were the 
same behind the panels. The chances of short circuits caused 
apprehension, but thanks to the safeguards built into the com-
mand module after the disastrous Apollo 1 fire in January 1967, 
no arcing took place. Lovell recalled the descent to Earth, "The 
droplets furnished one sensation as we decelerated in the atmos-
phere: it rained inside the CM." 
 Four hours before landing, the crew shed the service 
module; mission control had insisted on retaining it until then be-
cause everyone feared what the cold of space might do to the un-
sheltered CM heat shield. Photos of the service module showed 

one whole panel missing and wreckage hanging out, it was a 
mess as it drifted away. Three hours later, the crew left the lunar 
module Aquarius and then splashed down gently in the Pacific 
Ocean near Samoa. 
 After an intensive investigation, the Apollo 13 Accident 
Review Board identified the cause of the explosion. In 1965, the 
CM had undergone many improvements that included raising the 
permissible voltage to the heaters in the oxygen tanks from 28 to 
65 volts DC. Unfortunately, the thermostatic switches on these 
heaters weren't modified to suit the change. During one final test 
on the launch pad, the heaters were on for a long period of time. 
This subjected the wiring in the vicinity of the heaters to very high 
temperatures (1000 F), which have been subsequently shown to 
severely degrade teflon insulation. The thermostatic switches 
started to open while powered by 65 volts DC and were probably 
welded shut. Furthermore, other warning signs during testing went 
unheeded and the tank, damaged from eight hours of overheat-
ing, was a potential bomb the next time it was filled with oxygen. 
That bomb exploded on April 13, 1970 - 200,000 miles from Earth. 

Jack Swigert with the “Mail Box” lithium hydroxide canister CO2 scrubber. The crew 
had to build this to make the command module canisters work in the Lunar module 
“life boat” - NASA photo 

Damaged Service Module - NASA photo Mission Control celebration - NASA photo 

Apollo 13 crew awaiting transfer to the recovery helicopter - US Navy photo 
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Crew 
James A. Lovell Jr., Commander 
Fred W. Haise Jr., Lunar Module Pilot 
John L. Swigert Jr., Command Module Pilot 
Backup Crew 
John W. Young, Commander 
Charles M. Duke Jr., Lunar Module Pilot 
John L. Swigert Jr., Command Module Pilot 
Payload 
Odyssey (CM-109) 
Aquarius (LM-7) 
Prelaunch Milestones 
6/13/69 - S-IVB ondock at Kennedy 
6/29/69 - S-II ondock at Kennedy 
6/16/69 - S-IC ondock at Kennedy 
7/7/69 - S-IU ondock at Kennedy 
Launch 
April 11, 1970; 1:13 p.m. CST 
Launch Pad 39A 
Saturn-V AS-508 
High Bay 1 
Mobile Launcher Platform-3 
Firing Room 1 
Orbit 
Altitude: 118.99 miles 
Inclination: 32.547 degrees 
Earth Orbits: 1.5 
Duration: five days, 22 hours, 54 minutes, 41 seconds 
Distance: 622,268 miles 
Landing 
April 17, 1970 
Pacific Ocean 
Recovery Ship: USS Iwo Jima 
 
Last Updated: Jan. 9, 2018 
Editor: NASA Content Administrator 



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

 

Page 1 1  

Apollo 13 Commander Jim Lovell - NASA photo 

Apollo 13 Primary Command Module Pilot Ken Mattingly - NASA photo Apollo 13 Backup Command Module Pilot Jack Swigert - NASA photo 

Apollo 13 Lunar Module Pilot Fred Haise - NASA photo 
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Buzz Nau 

ASM-N-8 CORVUS 

The 1950’s was a decade of rapidly changing technologies and 
threats throughout the super-power militaries. In addition to ad-
vances in traditional weapons such as aircraft, ships, and subma-
rines, new weapons were becoming prevalent. Missiles were just 
as popular as nuclear weapons in providing solutions to tactical as 
well as strategic challenges. In many cases, a combination of the 
two were employed. Smaller tactical nuclear warheads made it 
possible to arm battlefield weapons with earth-searing destruction. 
More and more missiles found themselves armed with these ver-
satile warheads including the surface-to-air Nike Hercules and 
Talos, the air-to-air Genie, and Lacross and Honest John for close 
support of battlefield troops.  
 
In the early 1950’s the USAF had a developmental project to pro-
duce an anti-radiation missile. The GAM-67 Crossbow was to be 
carried on the B-50 Superfortress and B-47 Stratojet bombers as 
the first missile designed to destroy radars sites. The US Navy felt 
the need for an anti-radiation missile as well to defeat the Soviet 
early warning radar and surface-to-air missile threat against strike 
packages. Removing these assets would allow strike formations 
some anonymity and safety from ground-to-air threats. The air-to-
air threat still existed, but that was a well-known risk and coun-
tered by escorting fighters. Specialized SEAD (Suppression of 
Enemy Air Defenses) aircraft didn’t exist at the time and wouldn’t 
be developed until the Vietnam War. 
 
The ASM-N-8 Corvus was a US Navy project to develop an air-to-
surface anti-radiation missile capable of destroying enemy radar 
installations from stand-off ranges. The contract was awarded in 
January 1957 to Tempco Aircraft as the prime contractor for the 
entire weapon system including aircraft interfaces. The fuselage 
was an elliptical shape with a mid-body mounted delta wing and 
cruciform tail fins offset 45 degrees from the wing.  It was 19” in 
diameter, 192” long, had a wingspan of 50”, and weighed 1750 lbs 
making it a rather large missile for tactical aircraft at the time. Air-
craft delivery platforms included the A4D Skyhawk, F4H Phantom 
II, and A3J Vigilante. Its power plant was a Reaction Motors Divi-
sion of Thiokol, XLR-48 hypergolic fuel rocket engine producing 
4.6kN of thrust enabling a speed in excess of Mach 3. This was a 
pre-packaged LPRE that used nitric acid and a mixed amine pro-
pellant that also fueled a small turbopump and gas generator. The 
planned W40 fusion-boosted fission nuclear warhead had a 10kt 

yield and weighed 385 lbs. If launched from a high altitude the 
Corvus could reach targets to just under 200 miles and approxi-
mately 100 miles from a low altitude delivery.   

 
The state-of-the-art radiation seeker outfitted in Corvus began 
development in 1953 from the Naval Ordnance Laboratory’s Bat II 
air-launched, threat radar guided bomb. The seeker would ulti-
mately be developed further and produced by Texas Instruments. 
In addition to the seeker and RMI hypergolic motor, the Corvus 
also incorporated an inertial navigation system to constrain the 
missile within a specific area to engage targets. Guidance options 
included a semi-active mode and data link allowing the launching 
aircraft to guide it towards radar sites or enemy ships until it could 
acquire radio emissions from the target on its own.  Overall, it was 
an ambitious project for 1957, perhaps too ambitious and expen-
sive. 

A3D Skywarrior launches a Corvus test round - US Navy photo 

XASM-N-8 Corvus on an ordnance loading dolly - US Navy 

Corvus missile prior to loading on the centerline of an A4D Skyhawk - US Navy 
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Buzz Nau 

The majority of the Corvus testing occurred at Naval 
Air Station (NAS) Pt Mugu, CA, but an interesting in-
vestigation took place at the Wallops Island Flight 
Test Range prior to the first Corvus test flight. Be-
cause Corvus was so expensive, a parachute recov-
ery system was sought allowing the reuse of test 
rounds. A sub-contractor, Talco, was tasked with de-
velopment of a system that could achieve a 3 out of 4 
flight success rate up to Mach 1.7 for the Navy to con-
sider the recovery system. Working with Temco and 
Wallop Island’s Pilotless Aircraft Research Division 

(PARD), Talco conceived that a design with a nearly 
full scale Corvus model launched atop an Honest 
John booster could meet the objectives. The Corvus 
models were rudimentary using conical sections in-
stead of the actual missile’s curved lines. It was 15.5” 
shorter, had a larger wingspan of 60”, and an addi-
tional tail fin to assist boost stability. Eight flights in 

total were made between 6 November 1958 and 22 
October 1959, five at Wallops and three at the White 
Sands Missile Range. The first five flights were all fail-
ures for various reason, but the three at White Sands 
were for the most part successful. The project was 
halted after the eighth flight as more refinement and 
development was needed, but the experience was 
useful in future project including the Mercury Little 
Joe.  

Corvus test round prior to loading on an A4D Skyhawk - US Navy 

Honest John Corvus at White Sands Missile Range - NASA photo 

ASM-N-8 CORVUS 

Corvus static display at Pt Mugu Visitors Center - Craig Bucklin photo Honest John Corvus at White Sands Missile Range - NASA photo 



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

 

Page 1 4  

Buzz Nau 

ASM-N-8 CORVUS 

The first Corvus test flight occurred on 18 July 1959 
from an A4D Skyhawk at the Pt Mugu Pacific Missile 
Range (PMR). The Corvus test program involved a 

total of 20 launches up to March 1960. Among those 
was a successful engagement against a radar site at 
a range of 165 miles. Despite that success the system 
was costly, and the Navy was not keen on storing hy-
pergolic fueled missiles aboard ships. The program 
was cancelled in July of 1960 in order to “permit in-
creased emphasis upon other weapons systems of-
fering a wider scope of employment.” Also, at the 

same time, the Navy had several other expensive and 
single purpose systems competing for limited funding 
including the Missileer/Eagle long range air-to-air plat-
form and Typhon surface-to-air missile system. By 
November 1963, all three would be cancelled.  
 
Development of the anti-radiation seeker by Texas 
Instruments would see life in the AGM-45 Shrike, the 
first anti-radiation missile (ARM) to enter service and 
be deployed in combat. The legacy of Shrike would 
continue later on with the AGM-88 HARM, considered 
to be the most lethal anti-radiation missile and is still 
in service today. 
 
References: 
"Missile Characteristics A4D-2 Skyhawk - XASM-N-8 
Corvus", Douglas Aircraft Company, El Segundo Divi-
sion, 1 July 1957 
NACA Research Memorandum L58C19, Presnell, Jr, 
John G., Langley Aeronautical Laboratory, Langley 
Field, VA, 14 July 1958 
NASA Technical Memorandum X-451, Dickens, Wal-
do L., Langley Aeronautical Laboratory, Langley Field, 
VA, April 1961 
The Station Comes of Age: History of the Navy at Chi-
na Lake Volume 4, CA, Lawson, Cliff, Naval Air War-
fare Center Weapons Division, Chine Lake, CA, 2017, 
pg 182-183  
A New Dimension, Wallops Island Flight Test Range: 
The First Fifteen Years, Shortal, Joseph Adams, Wal-
lops Flight Center, Wallops, VA, December 1978, pg 
199, 561-563 
Evolution of Navy Air-to-Surface Guided Weapons, 
Lunch, Frederick H., AIAA 41st Aerospace Science 
Meeting and Exhibit, 6-9 January 2003, pg 5 
United States Naval Aviation 1910-1995, Grossnick, 
Roy A., Naval Historical Center, Department of the 
Navy, Washington DC, 1997, pg 238 
America’s First Rocket Company: Reaction Motors, 
Inc., Winter, Frank H., AIAA, Reston, VA, 2017, pg 
161-162, 285 
History of Liquid Propellant Rocket Engines, Sutton, 
George P., AIAA, Reston, VA, 2006, pg 323-324 
Measurements from Corvus static display, Visitors 
Center, Naval Air Station Pt Mugu, CA 
Craig Bucklin photograph 
Official US Navy photographs 
NASA photographs (www.secretprojects.co.uk) 

Corvus test round prior to loading on an A4D Skyhawk - US Navy 

Corvus test round after launch from an A3D Skywarrior - US Navy 
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ASM-N-8 Corvus Static Display 

Dimension & Color Data 
United States Navy Air-to-Surface Missile  
Manufacturer:  Tempco Aircraft Corporation 
Drawn by Buzz Nau 
 
Sources: 

"Missile Characteristics A4D-2 Skyhawk - 
XASM-N-8 Corvus" Douglas Aircraft Company, 
El Segundo Division, 1 July 1957 
NACA Research Memorandum L58C19, Pres-
nell, Jr, John G., Langley Aeronautical Labora-
tory, Langley Field, VA, 14 July 1958 
Measurements from Corvus static display, Visi-
tors Center, Naval Air Station Pt Mugu, CA 
Craig Bucklin photograph 
Official US Navy photographs 

ASM-N-8 CORVUS 
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Honest John Corvus 

Dimension & Color Data 
Parachute System Test Vehicle  
Manufacturer:  Langley PARD, Tempco Aircraft 
Corporation, Talco 
Drawn by Buzz Nau 
 
Sources: 
NASA Technical Memorandum X-451, Dickens, 
Waldo L., Langley Aeronautical Laboratory, 
Langley Field, VA, April 1961 
NASA photographs (www.secretprojects.co.uk) 
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ASM-N-8 CORVUS PHOTOS 

Honest John Corvus at White Sands Missile Range - NASA photo 
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ASM-N-8 CORVUS PHOTOS 

Honest John Corvus at White Sands Missile Range - NASA photo 
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ASM-N-8 CORVUS PHOTOS 

Corvus wind tunnel model - NASA photos 

XLR-48 Engine on display at the Smithsonian Air and Space Museum  
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"Club Organizational Vigilant Isolation Determination"  
President Scott Miller has conceived an interesting challenge to 
the club during this time of isolation and social distancing. It is 
open for anyone that wants to participate, the only requirement is 
belonging to the JMRC/HUVARS forum for participation. 
The object is to design and fabricate a club project rocket remote-
ly via the club forum. The parts can be brought together and as-
sembled after the stay at home order is lifted and normal launch 
operations resume.  
 
Prize: Free motor and use of hardware up to M class to fly the 
project. Ignition services are offered as well. 
 
Rules: 
1. All communication needs to be through this forum for all to 

see. Everything must be built and coordinated remotely, no 
group build sessions are allowed. 

2. To keep the spirit of the challenge shipping individual pieces 
between participants is allowed if no contact shipping is uti-
lized.  

3. The rocket must be capable of flying at a JMRC field safely. 
4. JMRC BOD members are available to answer questions 

along the way and provide support. 
5. JMRC BOD must approve the rocket.  
6. The most important rule....Have fun and be respectful of all 

input, feedback, and questions. 
 
That is basically it... the more participation the better and feel free 
to Frankenstein your current stash you are willing to loan to the 
project. The key to success will be open communication and ac-
curate measurements. 
 
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… sometime.  
 
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, Novem-
ber, er… May launch! …….weather permitting   OK, we’re defi-
nitely getting this done as soon as the end of the world decides to 
wrap things up 

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 download the 
plans here, 
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 altime-
ters to loan out if you don’t have a suitable altimeter. 

Member Highlight - Ben Mihora  
When did you first get into model rocketry and what was your 
first rocket?  I was into rocketry with my dad when I was about 9
-10.  Just a small almost assembled kits that we used quite a 
bit.  I really didn't get back into it until this year. 
Describe your early activities when you started?  Just flying 
them with my dad in the farm field across the street. 
How did you find out about HUVARS or JMRC and when did 
you join?  Someone on a rocketry forum directed me your way. 
What moment in model rocketry stands out as your most memo-
rable?  The first time my kids saw one fly.  They were amazed at 
how fast and high they flew. 
What do you like flying these days?  I'm just getting into some 
larger low and mid power rockets.  Just finished my first fiber-
glass kit from Mach 1 yesterday actually.  Excited to see how 
that flies. 
What rocketry plans or projects do you have in the future?  Just 
keep on flying and building and hopefully get my kids interested 
in this as a hobby. 
What is something you would like other members to know about 
you?  I got back into rocketry as a hobby to help distract me 
from drinking.  I'm an alcoholic and it’s a welcome distrac-
tion.  Since I started building and flying, I haven't had a single 
drink.  I'm also married and have two kids aged 9 and 6, and my 
job is as a Firefighter for the city of Ferndale.  
Are you looking for help from the membership on a specific area 
of rocketry?  Just making sure I'm doing things right and safe-
ly.    
If you could have lunch with anyone in history who would it be 
and why?  Kurt Vonnegut.  He was my favorite author and his 
writings have made a deep impact on my philosophies on life 
and my views on many things. 
 

https://www.spacemodeling.org/jimz/estes/k-23.pdf
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Stevenage/Cape Canaveral, Florida, 10 February 2020 - The 
Airbus built Sun explorer spacecraft Solar Orbiter was successful-
ly launched from Cape Canaveral, Florida at 23.03 local time. 

The European Space Agency (ESA) mission will study the Sun to 
improve our understanding of how it creates the heliosphere, the 
vast bubble surrounding the solar system. The satellite has 10 in-
situ and remote sensing instruments, used to take photographs 
and spectra, and collect data on solar particles, the solar wind, 
solar flares and the Sun’s magnetic field. 
 
Ian Walters, Airbus’ programme manager for Solar Orbiter said: 
“Today’s launch is a fantastic success for all the teams across 
Europe and America who have made this mission happen. We 
now look forward to the exciting discoveries that Solar Orbiter will 
make as it looks directly at the Sun.” 
Solar Orbiter will use gravity assist manoeuvres around Venus, to 
achieve its elliptical operational orbit, approaching the Sun as 
close as 42 million km. 
 
With the UK built satellite orbiting at such close distances it will 
have to endure temperatures exceeding 500°C, hot enough to 
melt lead. Its unique heat shield covered in a special heat-emitting 
coating called SolarBlack will protect the spacecraft behind the 
shield from the extreme heat of the Sun at this close distance. 
ESA selected Airbus in Stevenage to design and build the satellite 
which began in 2012, and the mission is expected to have a life-
time of up to 10 years. 
 

Katherine Johnson Passes Away 
Kate O'Connor - AVweb 
February 24, 2020  
 
NASA mathematician Katherine Johnson passed away today at 
the age of 101. Johnson was known for her work on historic mis-
sions and projects in-
cluding America’s first 
human spaceflight (Alan 
Shepard—Freedom 7) 
and first orbital space-
flight (John Glenn—
Friendship 7), syncing 
Project Apollo’s lunar 
module with the com-
mand module, the Space 
Shuttle program and the 
Earth Resources Satel-
lite (Landsat). She was 
awarded the Presidential 
Medal of Freedom in 2015 and the Congressional Gold Medal in 
2019 for her contributions. 
 
“Ms. Johnson helped our nation enlarge the frontiers of space 
even as she made huge strides that also opened doors for women 
and people of color in the universal human quest to explore 
space,” said NASA Administrator Jim Bridenstine. “Her dedication 
and skill as a mathematician helped put humans on the moon and 
before that made it possible for our astronauts to take the first 
steps in space that we now follow on a journey to Mars … At 
NASA we will never forget her courage and leadership and the 
milestones we could not have reached without her.” 
 
Johnson was born on Aug. 26, 1918, in White Sulphur Springs, 
West Virginia, and graduated from West Virginia State College in 
1937. She worked at NASA’s Langley Research Center—formerly 
called the National Advisory Committee for Aeronautics (NACA) 
Langley Aeronautical Laboratory—from 1953 until her retirement 
in 1986. During her time at NACA/NASA, Johnson authored or 
coauthored 26 research reports.  

NASA / Airbus 

Click to launch video 

https://www.avweb.com/aviation-news/space-flight/katherine-johnson-passes-away/?MailingID=293&utm_source=ActiveCampaign&utm_medium=email&utm_content=FAA+To+Require+Leadership+Training+for+Airline+Pilots%2C+NASA+Mathematician+Katherine+Johnson+Passes&utm_ca
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
https://s30121.pcdn.co/wp-content/uploads/2020/02/Katherine-Johnson-NASA.jpg
https://youtu.be/E8wBJ71zJ34
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NASA Remembers Apollo 15 Astronaut Al Worden 

Former astronaut Alfred M. Worden, command module pilot on 
the Apollo 15 lunar landing, passed away March 18, 2020, in Tex-
as. 

"I’m deeply saddened to hear that Apollo astronaut Al Worden has 
passed away," NASA Administrator Jim Bridenstine tweeted about 
Worden. "Al was an American hero whose achievements in space 
and on Earth will never be forgotten. My prayers are with his fami-
ly and friends." 

NASA Administrator's Statement on the Passing of Alfred M. 
Worden 

As command module pilot, Worden stayed in orbit while com-
mander David Scott and lunar module pilot James B. Irwin ex-
plored the Moon’s Hadley Rille and Appennine Mountains. Apollo 
15’s command module, dubbed Endeavour, was the first to have 
its own module of scientific instruments. During the flight back 
from the Moon, Worden retrieved film from cameras in the module 
during a spacewalk. Altogether, Worden logged more than 295 
hours in space. 

Video: NASA Remembers Al Worden 

“The thing that was most interesting to me was taking photo-
graphs of very faint objects with a special camera that I had on 
board,” Worden told Smithsonian Magazine in 2011. “These ob-
jects reflect sunlight, but it’s very, very weak and you can’t see it 
from [Earth]. There are several places between the Earth and the 
moon that are stable equilibrium points. And if that’s the case, 
there has to be a dust cloud there. I got pictures of that.” 

Gallery: Photos of Al Worden 

Like other command module pilots, Worden stayed as busy as his 
colleagues on the surface. But he also took some time to enjoy 
the view. 

“Every time I came around the moon I went to a window and 
watched the Earth rise and that was pretty unique.” 

Video: “Al Worden Gets the Last Laugh” (Kennedy Space Center 
Visitor Complex) 

After retirement from active duty in 1975, Worden became Presi-
dent of Maris Worden Aerospace, Inc., and was Vice-President of 
BF Goodrich Aerospace Brecksville, Ohio, in addition to other 
positions within the aerospace and aviation industries. Worden 
wrote several books: a collection of poetry, “Hello Earth: Greet-
ings from Endeavour” in 1974; a children’s book, “I Want to Know 
About a Flight to the Moon”, also in 1974; and a memoir, “Falling 
to Earth,” in 2011. His interest in educating children about space 
led to an appearance on “Mr. Rogers’ Neighborhood”. 

NASA Oral History Project: Interview with Al Worden (from May 
26, 2000) 

Worden was born in Jackson, Michigan, on February 7, 1932. He 
was appointed to the United States Military Academy at West 
Point, graduating in 1955. He earned master of science degrees 
in astronautical/aeronautical engineering and instrumentation en-
gineering from the University of Michigan in 1963. In 1971, the 
University of Michigan awarded him an honorary doctorate of sci-
ence in astronautical engineering. 

Before becoming an astronaut, Worden was an instructor at the 
Aerospace Research Pilots School. He had also served as a pilot 
and armament officer from March 1957 to May 1961 with the 95th 

Fighter Interceptor Squadron at Andrews Air Force Base, Mary-
land. 

Worden was one of 19 astronauts selected by NASA in April 
1966. He served as a member of the astronaut support crew for 
Apollo 9 and as backup command module pilot for Apollo 12. 

After leaving the astronaut corps, Worden moved to NASA’s 
Ames Research Center in Mountain View, California. He was the 
Senior Aerospace Scientist there from 1972-73, and then chief of 
the Systems Study Division until 1975. 

Al Worden’s full NASA biography (dated December 1993) 

Last Updated: March 19, 2020 

Editor: Brian Dunbar 

NASA 

Click to launch video 

https://twitter.com/JimBridenstine/status/1240322385003372550
https://twitter.com/JimBridenstine/status/1240322385003372550
https://www.nasa.gov/press-release/nasa-administrator-statement-on-apollo-astronaut-al-worden
https://www.nasa.gov/press-release/nasa-administrator-statement-on-apollo-astronaut-al-worden
https://www.youtube.com/watch?v=8UhnO53XoHM&feature=youtu.be
https://www.smithsonianmag.com/arts-culture/apollo-15s-al-worden-on-space-and-scandal-73346679/
https://www.nasa.gov/content/images-of-alfred-p-worden
https://youtu.be/eCdIQGokecw
https://www.alworden.com/mrrogers1.htm
https://historycollection.jsc.nasa.gov/JSCHistoryPortal/history/oral_histories/WordenAM/wordenam.htm
https://www.nasa.gov/sites/default/files/atoms/files/worden_alfred.pdf
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
https://youtu.be/8UhnO53XoHM
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SCHRIEVER AIR FORCE BASE, Colo. --  

The Advanced Extremely High Frequency vehicle number six 
launched March 26, completing the planned protected satellite 
program. 
 The 4th Space Operations Squadron maintains and commands 
the protected satellite constellation and will fully integrate AEHF-6 
into their family. 
 “AEHF satellites were engineered to provide global, secure, sur-
vivable, jam-resistant communications for the American warfighter 
and our international partners 24 hours a day, seven days a 
week,” said 2nd Lt. Janelle Rogers, 4th Space Operations Squad-
ron satellite engineer. “They support both strategic and tactical 
missions.” 
 Strategic missions include: submarine and bomber report back, 
integrated tactical warning attack and assessment, emergency 
action message dissemination, missile defense and warning and 
near real-time targeting. 
 Tactical missions include: range extension, fire support, special 
operations, air defense and joint task force enabling. 
 “As it stands today, the 4th SOPS protected engineering main-
tains 10 satellites around the clock, performing nominal tasks dur-
ing the day and providing on-call support after hours,” Rogers 
said. “Adding an 11th satellite to the constellation will increase our 
workload, but we are more than ready and proud to take this on.” 
 Once AEHF-6 is ready for operational use, the protected satellite 
program will be complete. This is a process which has taken more 
than 26 years, since the first Milstar satellite (the first of the pro-
tected satellites to go into orbit) launched February 1994. 
 “It greatly enhances our capability to support the warfighter,” 
Rogers said. “AEHF operates in the same family of satellites as 
the Milstar series, but AEHF is able to operate off of an extended 
data rate. While they operate off of XDR, they are still backward 
compatible with Milstar’s low data rate and medium data rate 
communications. This allows continuous, uninterrupted communi-
cations for our sea, air and land forces.” 
 Extended data rate is a wavelength that pulls transmission 

speeds at a quicker rate than LDR and MDR, making the AEHF-6 
satellite quicker and more powerful than the Milstar program. 
 The squadron plans to move from a posture of maintaining and 
operating current satellites while simultaneously preparing for 
launches to focus on long-term operational sustainment. 
 “This satellite extends and completes the protected (program ’s) 
global coverage capabilities,” Rogers said. “The addition of this 
satellite adds a lot of power and capacity to what the protected 
(program) can already do.” 
 This action demonstrates the 50th Space Wing continuing mis-
sion despite the COVID-19 pandemic.  
 “Despite everything going on right now, it’s important to not lose 
sight of our mission as space warfighters,” said Airman 1st Class 
Sophia Carbajal, 4th SOPS extremely high frequency satellite 
systems operator. “The launch of AEHF-6 not only represents the 
future of space operations, but it represents how dedicated this 
nation is to maintaining space superiority.” 
 In July 2019, there were only four AEHF satellites in the protect-
ed program. Flash forward eight months and the unit is taking on 
its sixth AEHF satellite. 
 “The addition of newer and more efficient satellites, such as 
AEHF-6, will not only help us better support the missions of our 
service members downrange, but it will help us continue to pro-
vide secure, survivable military satellite communications at the 
frontlines of space systems operations,” Carbajal said. 

Starlink Mission Number 5 
February 17, 2020 

On Monday, February 17 at 10:05 a.m. EST, or 15:05 UTC, 
SpaceX launched its fifth Starlink mission from Space Launch 
Complex 40 (SLC-40) at Cape Canaveral Air Force Station, Flori-
da. 
Falcon 9’s first stage previously launched the CRS-17 mission in 
May 2019, the CRS-18 mission in July 2019, and the JCSAT-18/
Kacific1 mission in December 2019. You can watch a replay of 
launch below and learn more about the mission in our press kit. 
 
Dragon Resupply Mission (CRS-20) Launch 
March 9, 2020 
On Friday, March 6 at 11:50 p.m. EST, SpaceX launched its twen-
tieth Commercial Resupply Services mission (CRS-20) from 
Space Launch Complex 40 (SLC-40) at Cape Canaveral Air Force  

From US Space Command & SpaceX 

http://www.spacex.com/sites/spacex/files/fifth_starlink_press_kit_0.pdf
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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Station, Florida. Dragon separated from Falcon 9’s second stage 
about nine minutes after liftoff. 
The Dragon spacecraft supporting the CRS-20 mission previously 
supported the CRS-10 mission in February 2017 and the CRS-16 
mission in December 2018, and the Falcon 9 first stage booster 
supporting this mission previously flew on the CRS-19 mission in 
December 2019. Following stage separation, SpaceX recovered 
Falcon 9’s first stage on Landing Zone-1 (LZ-1) at Cape Canaver-
al Air Force Station, marking the company's 50th landing of an 
orbital class rocket booster. You can watch a replay of launch 
below and learn more about the mission in our press kit. 
 
Starlink Mission Number 6 
March 18, 2020 

At 8:16 a.m. EDT, or 12:16 UTC, on Wednesday, March 18, 
SpaceX launched its sixth Starlink mission. Falcon 9 lifted off from 
Launch Complex 39A (LC-39A) at NASA’s Kennedy Space Cen-
ter in Florida. 
Falcon 9’s first stage previously supported the Iridium-7 NEXT 
mission in July 2018, the SAOCOM 1A mission in October 2018, 
the Nusantara Satu mission in February 2019, and the second 
launch of Starlink in November 2019. Falcon 9’s fairing previously 
supported the first launch of Starlink in May 2019. You can watch 
a replay of launch below and learn more about the mission here. 
 
 

From SpaceX 

http://www.spacex.com/sites/spacex/files/crs-20_mission_press_kit_1.pdf
http://www.spacex.com/sites/spacex/files/sixth_starlink_mission_overview_0.pdf
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
https://t.co/lagYNa9tdW?amp=1
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Source—NASA / ROSCOSMOS Archives 

105 Years Ago – 1915  
March 3: The National Advisory Committee 
for Aeronautics (NACA), the predecessor 
agency to NASA was founded “…to super-
vise and direct the 
scientific study of 
problems of flight, 
with a view to their 
practical solution…”  
 
70 Years Ago – 1950  
April 1: Dr. Wernher 
von Braun moved 
from Fort Bliss, TX 
to Redstone Arse-
nal, AL. 
 
60 Years Ago - 1960  
March 11: Pioneer 5 
launched on a Thor-
Able from Cape Canav-
eral, Fla.  
March 15: Goddard 
Space Flight Center 
named by Presidential 
Executive Order for Dr. Robert H. Goddard, 
Washington, D.C.  

March 23: An Explorer S-46 
satellite failed to orbit using 
a Juno 2 launch vehicle 
from Cape Canaveral, Fla.  
March 25: First flight of Jo-
seph A. Walker, X-15 pilot, 
Dryden Flight Research 
Facility (FRF), CA.  

April 1: Tiros 1 (Television and InfraRed 
Observation Satellite) launched aboard 

Thor rocket from Cape 
Canaveral, Fla., first 
weather observation 
satellite and took the 
first television image of 
the Earth from space.  
April 13: Transit I-B 
launched by Thor Ablestar 
from Cape Canaveral, Fla., 
first navigational satellite.  
April 13: First flight of Robert 
M. White, X-15 pilot, Dryden 
FRF, CA.  

April 15: Discoverer 11 launched aboard 
Thor rocket from Vandenberg AFB. Part of 
Corona spy satellite program 

55 Years Ago - 1965  
March 9: First launch of eight satellites on a 
single launch vehicle (Thor Agena-D) from 
Vandenberg, AFB.  

March 18: Voskhod 2 launched. Cosmo-
nauts Pavel I. 
Belyayev and Ale-
ksei A. Leonov 
from Baikonur. 
USSR. First two-
man crew. Aleksei 
Leonov performed 
first spacewalk.  
March 21: Ranger 9 launched from Cape 
Canaveral, Fla. Impacted on the moon on 
March 23, after taking 5,814 close-up pho-
tographs of the lunar surface.  

March 23: Gemini Titan 3, with astronauts 
Virgil I. Grissom and John W. Young 
aboard. Launched from Cape Canaveral, 
Fla. First manned Gemini flight for 3 orbits 
of the earth lasting 4 hours and 53 minutes. 
First person to eat a corned beef sandwich 
in space: Virgil Grissom. First U.S. two-
person flight. First manual maneuvers in 
orbit.  
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April 3: Snapshot 1 (Snap 10A) launched 
by Atlas Agena D from 
Vandenberg AFB. First 
nuclear reactor in space. 
NASA- Atomic Energy 
Commission (AEC) cooper-
ative program.  
April 6: Early Bird (Intelsat 
1) launched by Thor Delta 
from Cape Canaveral, Fla. 
First commercial communi-
cations satellite -- placed in synchronous 
orbit over the Atlantic Ocean.  

April 23: Molniya 1 launched from Baiko-
nur, USSR.  

April 29: Explorer 27 
launched by a Scout rocket 
from Wallops Island, VA 
50 Years Ago – 1970  
March 5: First NASA flight in 
a YF-12A with Fitzhugh Ful-
ton as pilot.  

March 10: French Dial-Mika and German 
Dial-Wika satellites launched on a Diamant 
launch vehicle from Kourou, French Gui-
ana.  

March 19: First X-24A powered flight, Je-
rauld R. Gentry pilot, Dryden Flight Re-
search Facility (DFRF), CA.  

March 20: NATO 1 
launched from Cape 
Canaveral, Fla.  
March 31: Explorer 1 
reentered the earth’s 
atmosphere, having 
travelled 2.67 billion 
kilometers (1.66 bil-
lion miles) and made 
58,408 revolutions of the earth during its 
13-year lifetime.  

April 8: Nimbus 4 launched from Vanden-
berg AFB. Also 
launched Topo 1. 
Rocket: Thor 
Agena.  
 
 
 

April 11: Apollo 13 launched on its ill-fated 
flight to the moon. Crew: James A. Lovell 
Jr., John L. Swigert Jr., and Fred W. Haise 
Jr. aborted the mission after the service 
module oxygen tank ruptured on April 13.  

April 22: Intelsat III F-7 launched by Thor 
Delta from Cape Canaveral, Fla.  

45 Years Ago – 1975  
March 16: Mariner 10 made its last and 
closest flyby of Mercury, discovering that it 
has an 
intrinsic 
mag-
netic 
field.  
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April 9: GOES 3 launched by Delta from 
Vandenberg AFB. 
 
40 Years Ago – 1980  
March 7: Research pilot John Manke rest-
ed the Gossamer Albatross to collect data 
on large lightweight craft. 

April 26: NavStar 6 launched by Atlas F, 
Vandenberg AFB. 

35 Years Ago - 1985 
April 12: STS-51D (Space Shuttle Discov-
ery) launched from KSC. Astronauts Karol 
J. Bobko, Don E. Williams. Margaret Rhea 
Seddon, S. David Griggs, Jeffrey A. Hoff-
man, Charles D. Walker and Senator E. J. 
"Jake" Garn aboard. Landed at KSC on 
April 19. Mission duration: 6 days. 23 
hours, and 55 minutes.  

April 12: Telesat 1 launched by Shuttle 
Discovery.  
April 12: Syncom IV 3 
launched by Shuttle 
Discovery. Booster 
motor failed to fire.  
April 29: STS-51B 
(Space Shuttle Chal-
lenger) launched from 
KSC with astronauts Robert F. Overmyer, 
Frederick D. Gregory, Don L. Lind, Norman 
E. Thagard, William E. Thornton, Lodewijk 
van den Berg and Taylor G. Wang aboard. 
Carried Spacelab 3 in the cargo bay. Land-
ed at Edwards AFB, CA, May 6. Mission 
Duration: 7 days, 0 hours, 8 minutes.  

April 29: NUSAT 1 launched by Shuttle 
Challenger. 
 
30 Years Ago – 1990  
April 5: PEGSAT launched by Pegasus 
newly developed launch vehicle system. 
The rocket was carried aloft by an L-1011 
aircraft flying out of Vandenberg AFB.  

April 13: Palapa B2R launched from Cape 
Canaveral, Fla.  
April 24: STS-31, (Space Shuttle Discov-
ery) launched from KSC with astronauts 

Loren J. Shriver, Charles F. Bolden. Ste-
ven A. Hawley, Bruce McCandless and 
Kathryn D. Sullivan. Deployment of Hubble 
Space Telescope (HST). Landed April 29, 
Edwards Air Force Base, CA. Mission du-
ration: 5 days, 1 hour, and 16 minutes.  
April 25: Hubble Space Telescope 
launched from shuttle Discovery, weighing 
approximately 25,000 pounds (11,355 kg). 
First image taken by Wide Field/Planetary 
Camera released May 20. Spherical aber-
ration in the optical system announced 
publicly June 27. 

25 Years Ago – 1995  
March 2: STS-67 (Space Shuttle Endeav-
our) launched from KSC. Crew: Stephen S. 
Oswald, William G. Gregory, Tamara E. 
Jernigan, John M. Grunsfeld, Wendy B. 
Lawrence, Ronald A. Parise, and Samuel 
T. Durrance. Ultraviolet Astronomy 
(ASTRO) 2 Telescope observations taken. 
Mounted on Instrument Pointing System on 
Spacelab pallet in cargo bay. Landed at 
Edwards AFB, CA, March 18. Mission Du-
ration: 16 days, 15 hours, 8 minutes.  

March 14: Norman Thagard became first 
American astronaut to be launched on a 
Russian or Soviet rocket as a member of 
the Soyuz TM-21 crew and the first Ameri-
can to stay aboard the Mir space station. 
Crew also included Gennady Strekalov and 
Vladimir Dezhurov. Launched aboard a 
Soyuz rocket from Baikonur. 
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April 3: MICROLAB 1 minisatellite with a 
global lightning mapper launched by a Peg-
asus rocket carried aloft by an L-1011 air-
craft flying out of Vandenberg AFB.  
April 3: ORBCOMM FM2 and ORBCOMM 
FM1 minisatellites launched by the same 
Pegasus rocket which launched the MI-
CROLAB 1. The main payload consisted of 
a transponder to relay the GPS-determined 
locations of cargo trucks, and data from oil 
pipeline monitors.   
 
20 Years Ago – 2000  
March 25: IMAGE (Imager for Magneto-
pause-to-Aurora 
Global Exploration), 
an American magne-
tospheric science 
spacecraft, launched 
by a Delta 2 rocket 
from Vandenberg 
AFB. 
April 4: Soyuz TM-30 launched from Baiko-
nur. Last Soyuz mission to the 14-year-old 
Mir space station. Crew: Sergei Zalyotin , 
Alexandr Kaleri, aboard a Soyuz-U rocket 
from Baikonur. 

 
15 Years Ago – 2005  
April 15: DART (Demonstration of Autono-
mous Rendezvous Technology) was an 

American (NASA) technology demonstrator 
that was launched by a Pegasus-XL HAPS 
rocket from an L-1011 cargo aircraft flying 
out of Vandenberg AFB to test its capability 
to rendezvous and maneuver around a 
specially equipped DoD satellite, MUBL-
COM. The spacecraft did not complete its 
mission and collided with the intended ren-
dezvous satellite.  
April 15: Soyuz-TMA 6 launched from Bai-
konur. Carried Expedition 10 crew of three 
astronauts (a Russian, Sergei Krikalev; an 
American, John Phillips; and an Italian, 
Robert Vittori) to the International Space 
Station (ISS). During the mission Krikalev 
broke the record for total time in space.  

April 29: The last Titan 4 rocket blasted off 
from Cape Canaveral Air Force Station, 
ending nearly five decades of Titan launch-
es. 

 
10 Years Ago – 2010  
March 18: Soyuz TMA-16 spacecraft land-
ed with Expedition 22 commander Jeff Wil-
liams and Russian flight engineer Maxim 
Suraev to cap off a milestone space station 
mission (Expedition 22) that supported two 
shuttle flights and helped install the Tran-
quility module, cupola viewing port and 
second Russian docking module.  

April 2: Soyuz TMA-18 launched from Bai-
konur by a Soyuz-FG rocket. The craft car-
ried Expedition 23 crew: two Russian cos-
monauts (Russian cosmonauts Alexander 
Skvortsov and Mikhail Kornienko), and a 
NASA astronaut (Tracy Caldwell Dyson) to 
the International Space Station. The Soyuz 
docked with the ISS Poisk module on April 
4.  

April 5: STS-131, (Space Shuttle Discov-
ery) launched from KSC with astronauts 
Alan Poindexter, James P. Dutton Jr., Dor-
othy Metcalf-Lindenburger, Rick Mastrac-
chio, Naoko Yamazaki, Clayton Anderson 
and Stephanie Wilson. Delivered Leonardo 
Multi-Purpose Logistics Module filled with 
science racks that were transferred to la-
boratories on the International Space Sta-
tion. Performed three spacewalks to re-
place an ammonia coolant tank on the ex-
terior of the ISS. Landed April 20, 2010, 
KSC. Mission duration: 15 days, 2 hours, 
47 minutes.  

April 7: The joining of ISS and STS-131 
crews marks the first time four women are 
in space at the same time: Dorothy Metcalf-
Lindenburger, Stephanie Wilson, Naoko 
Yamazaki, and Tracy Caldwell Dyson.  
April 8: Cryosat 2, a European Space 
Agency Earth science satellite launched 
from Baikonur on a Dnepr rocket on 08 
April. Cryosat 2 will spend more than three  
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years monitoring the precise changes in 
the polar ice caps and floating sea ice to 
determine the rate the planet's ice cover is 
diminishing. The satellite replaces one that 
was lost in a launch failure in 2005.  
April 22: OTV 1, a United States Air Force 
X-37B Orbital Test Vehicle, launched on an 

Atlas 5 rocket from Cape Canaveral. The 
OTV is a 5000 kg, 8.8 m-long reusable 
mini-spaceplane capable of autonomous 
re-entry and landing. The OTV 1 mission is 
designed to test new technologies and de-
velop ways to make space access more 
routine, affordable 
and responsive. 
5 Years Ago – 2015  
March 6: Dawn 
spacecraft has be-
come the first mis-
sion to achieve orbit 
around a dwarf plan-
et, it entered orbit 
around asteroid 
Ceres.  

March 13: Magnetospheric Multiscale 
(MMS) mission, launched by an Atlas V, at 
Cape Canaveral. A Solar Terrestrial Probes 
Program mission within NASA's Heliophys-
ics Division, the MMS mission, consisting 
of four identically instrumented spacecraft, 
uses Earth's magnetosphere as a laborato-
ry to study magnetic reconnection.  

March 27: Soyuz TMA-16M spacecraft 
launched from the Tyuratam (Baikonur 
Cosmodrome), Kazakhstan by a Soyuz FG 
launch vehicle and docked with the Interna-
tional Space Station (ISS). Crew: Cosmo-
nauts Gennady Padalka and Mikail 
Kornienko, along with NASA astronaut 
Scott Kelly. Padalka became the first four-
time commander of the ISS. (Expedition 
43) Began the Twins Study with NASA 
astronaut Scott Kelly (in space) and his 
brother, former astronaut Mark Kelly (on 
Earth). 
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Mark Chrumka 

Tamiya Masking Tape 
Well-defined model painting requires a masking tape that has a 
sharp edge and releases from the underlying paint without dam-
aging the finish. I’ve yet to find a better masking tape for finishing 
models than Tamiya, because of its superior adhesion and re-
lease qualities, shape conformance, and sharp edge characteris-
tics. The tape is more expensive than other brands, but I feel it’s 
worth spending a little more to protect a finish that you’ve spent a 
lot of time and effort on.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Cutting Mats 
Cutting mats and cutting instruments go hand in hand and are 
typically present when I start a modeling project. I utilize 3 differ-
ent sizes depending on the length of cut. The smallest mat is 
used the most often to cut body tubes and component parts. I like 
to use a clipboard to hold the mat for ease of use. I typically pur-
chase my cutting mats at Hobby Lobby with a coupon.    

https://www.google.com/url?sa=i&url=https%3A%2F%2Fspace.stackexchange.com%2Fquestions%2F8522%2Fwill-soyuz-tma-16m-have-the-most-experienced-crew&psig=AOvVaw04wIQmF9hQMFsIUoWkBM1N&ust=1584894713486000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKiPy4f_q-gCFQAA
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April 9, 2020 
Soyuz - ISS 62S 
Launch time: 0805 GMT (4:05 a.m. EDT) 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian government Soyuz rocket will 
launch the crewed Soyuz MS-16 spacecraft 
to the International Space Station with 
members of the next Expedition crew. The 
capsule will remain at the station for about 
six months, providing an escape pod for 
the residents. The rocket will fly in the So-
yuz-2.1a configuration. Delayed from 
March 20. 
 
TBD 
GSLV Mk.2 1 GISAT 1 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Geosynchronous Satellite Launch 
Vehicle Mk. 2 (GSLV Mk.2), designated 
GSLV-F10, will launch India’s first GEO 
Imaging Satellite, or GISAT 1. The GISAT 
1 spacecraft will provide continuous remote 
sensing observations over the Indian sub-
continent from geostationary orbit more 
than 22,000 miles (nearly 36,000 kilome-
ters) above Earth. Delayed from Jan. 15, 
February and March 5. 
 
TBD 
Electron - “Don’t Stop Me Now” 
Launch window: TBD 
Launch site: Launch Complex 1, Mahia 
Peninsula, New Zealand 
A Rocket Lab Electron rocket will launch on 
its 12th flight on a rideshare mission. The 
rocket will carry three payloads into orbit for 
the National Reconnaissance Office, the 
U.S. government’s spy satellite agency, 
and the ANDESITE CubeSat for Boston 
University and NASA’s CubeSat Launch 
Initiative, which will study Earth’s magneto-
sphere and Space Weather. The M2 Path-
finder satellite, a collaboration between the 
Australian government and the University 
of New South Wales Canberra Space, will 
also be launched on a communications and 
technology demonstration mission. Rocket 
Lab has nicknamed the launch “Don’t Stop 
Me Now.” Delayed from March 29 due to 
coronavirus pandemic. 
 
TBD 
Falcon 9 1 SAOCOM 1B 
Launch time: 2321 GMT (7:21 p.m. EDT) 
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. De-
layed from March 30 due to coronavirus 
pandemic. 
 
TBD 
LauncherOne - Inaugural Flight 
Launch window: TBD 
Launch site: Cosmic Girl (Boeing 747), 
Mojave Air and Space Port, CA 
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. 
 
TBD 
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. Delayed from March 23 due 
to coronavirus outbreak.  
 
April, 2020 
SSLV - Demonstration Launch 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Small Satellite Launch Vehicle 
(SSLV) will launch on its first orbital test 
flight. Consisting of three solid-fueled stag-
es and a liquid-fueled upper stage, the 
SSLV is a new Indian launch vehicle de-
signed to carry small satellites into low 
Earth orbit. Delayed from September, De-
cember and January.  
 
TBD 
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, Dec. 1 and mid-
February  
 
April, 2020 
Long March 5B - Test Flight 
Launch time: TBD 
Launch site: Wenchang, China 
A Chinese Long March 5B rocket will 
launch on a test flight with an unpiloted 
prototype for China’s next-generation hu-
man-rated crew capsule designed for mis-
sions to the country’s planned space sta-
tion and for human expeditions to the 
moon. This will be the first flight of the Long 
March 5B variant of China’s most powerful 
rocket family. The Long March 5B is de-
signed to launch elements of China’s future 
space station in low Earth orbit. 
 
TBD 
Soyuz - Falcon Eye 2 
Launch time: TBD 
Launch site: ELS, Sinnamary, French 
Guiana 
An Arianespace Soyuz rocket, designated 
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. Delayed from 
March 6 and April 14. 
 
April, 2020 
Falcon 9 - Starlink 6 
Launch time: TBD 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the seventh batch of approximately 
60 satellites for SpaceX’s Starlink broad-
band network. 

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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TBD 
PSLV - RISAT 2BR2 
Launch time: TBD 
Launch site: 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, and 
multiple Lemur 2 CubeSats for Spire Glob-
al. The mission will likely use the “Core 
Alone” version of the PSLV with no strap-
on solid rocket boosters. Delayed from 
December. 
 
TBD 
Minotaur 4 - NROL-129 
Launch window: TBD 
Launch site: Pad 0B, Wallops Island, VA 
A USAF and Northrop Grumman Minotaur 
4 rocket will launch a classified spy satellite 
cargo for the U.S. National Reconnais-
sance Office. Delayed from 4th Quarter 
2019, Feb. 15 and March 31. 
 
April 25, 2020 
Soyuz - Progress 75P 
Launch time: TBD 
Launch site: Baikonur , Kazakhstan 
A Russian government Soyuz rocket will 
launch the 75th Progress cargo delivery 
ship to the International Space Station. 
Delayed from April 16.  
 
April 29, 2020 
Falcon 9 - GPS 3 SV03 
Launch period: 1100-1500 GMT  
Launch site: Cape Canaveral, Florida 
A SpaceX Falcon 9 rocket will launch the 
U.S. Air Force’s third third-generation navi-
gation satellite for the Global Positioning 
System. The satellite is built by Lockheed 
Martin. Delayed from October, December, 
January and March. 
 
Late April, 2020 
Soyuz - OneWeb 4 
Lauch time: TBD 
Launch site: Vostochny , Russia 
A Russian Soyuz rocket will launch approx-
imately 36 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. 
 
2nd Quarter, 2020 
Electron - STP-27RM 

Launch time: TBD 
Launch site: Wallops Island, VA 
A Rocket Lab Electron rocket will launch on 
its first mission from a new launch pad at 
the Mid-Atlantic Regional Spaceport at 
Wallops Island, VA. The launch customer is 
the USAF, and the mission will launch an 
experimental mission for the Space Test 
Program called Monolith with a space 
weather instrument. The Monolith mission 
will demonstrate the ability of a small satel-
lite to support large aperture payloads. 
 
TBD 
Falcon 9 - Anasis 2 
Launch time: TBD 
Launch site: Cape Canaveral, Florida 
A SpaceX Falcon 9 rocket will launch the 
Anasis 2, or KMilSatCom 1, communica-
tions satellite for the South Korean military. 
The spacecraft was built by Airbus Defense 
and Space. 
 
TBD 
Soyuz - CSO 2 
Launch time: TBD 
Launch site: ELS, French Guiana 
An Arianespace Soyuz rocket, designated 
VS25, will launch on a mission from the 
Guiana Space Center. The Soyuz will carry 
into polar orbit the second Composante 
Spatiale Optique military reconnaissance 
satellite for CNES and DGA, the French 
defense procurement agency. The CSO 2 
satellite is the second of three new-
generation high-resolution optical imaging 
satellites for the French military, replacing 
the Helios 2 spy satellite series. The Soyuz
-2.1b (Soyuz ST-B) rocket will use a Fregat 
upper stage. Delayed from April 10 in ripple 
effect from Falcon Eye 2’s launch delay.  
 
May, 2020 
Long March 3B - Nusantara Satu 2 
Launch time: TBD 
Launch site: Xichang, China 
A Chinese Long March 3B rocket will 
launch the Nusantara Satu 2 communica-
tions satellite, a Chinese-built spacecraft 
for Indonesia’s Palapa Satelit Nusantara 
Sejahtera, a joint venture owned by Indosat 
Ooredoo and Pasifik Satelit Nusantara.  
 
May, 2020 
Falcon 9 - Crew Dragon Demo 2 
Launch time: TBD 
Launch site: LC-39A, KSC, FL 
A SpaceX Falcon 9 rocket will launch a 
Crew Dragon spacecraft on its first test 
flight with astronauts on-board to the Inter-
national Space Station under the auspices 

of NASA’s commercial crew program. 
NASA astronauts Doug Hurley and Bob 
Behnken will fly on the Demo-2 mission. 
The Crew Dragon will return to a splash-
down at sea. Delayed from June, July 25, 
Sept. 21, February, April and May 7. 
 
May, 2020 
Atlas 5 - AFSPC 7/OTV-6 
Launch period: TBD 
Launch site: SLC-41, Cape Canaveral  
A United Launch Alliance Atlas 5 rocket will 
launch the AFSPC 7 mission for the USAF. 
The mission’s primary payload is the X-
37B, on the program’s sixth mission. The 
rocket will fly in the 501 vehicle configura-
tion with a five-meter fairing, no solid rocket 
boosters and a single-engine Centaur up-
per stage. Delayed from December. 
 
TBD 
SSLV - BlackSky Global 
Launch time: TBD 
Launch site: Sriharikota, India 
India’s Small Satellite Launch Vehicle 
(SSLV) will launch on its first commercial 
mission with four Earth observation satel-
lites for BlackSky Global, a Seattle-based 
company. The rideshare mission for Black-
Sky is being arranged by Spaceflight. De-
layed from November, late 2019 and early 
2020. 
 
May 20, 2020 
H-2B - HTV 9 
Launch time: TBD 
Launch site: Tanegashima, Japan 
A Japanese H-2B rocket will launch the 
ninth H-2 Transfer Vehicle. The HTV 
serves as an automated cargo vehicle to 
deliver equipment and supplies to the Inter-
national Space Station. 
 
May, 2020 
Long March 3B - Beidou 
Launch time: TBD 
Launch site: Xichang, China 
A Chinese Long March 3B rocket will 
launch a satellite for the country’s Beidou 
navigation network toward geostationary 
orbit. 
 
May, 2020 
Proton - Express 80 & Express 103 
Launch time: TBD 
Launch site: Baikonur Cosmodrome, 
Kazakhstan 
A Russian Proton rocket and Block DM 
upper stage will launch the Express 80 and 
Express 103 communications satellites. 
Delayed from March 30. 

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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North Coast Rocketry has announced sev-
eral new exciting products for 2020 includ-
ing new 36” nylon parachutes, 3D parts for a 
scale Argo D4, an airfoil assistance tool, 
and sweetest of all, a pop-pod F-117 Night-
hawk boost glider!  

Details from the North Coast Rocketry Face-
book page; 

 

New for 2020! 

As many of you have asked for, NCR has now 
added parachutes for sale. These are tough 
rip-stop nylon cloth 36" diameter parachutes. 
They feature an orange/black pattern that 
adds some color to the rocket's flight. The 
material feels like silk, and ejects easily from 
all NCR kits. I am excited to offer these for 
$17.79 each!  

 

F117 Stealth boost glider. Powered by an Aer-
otech E20-4, the model spirals up on boost, 
ejects a pop pod on a streamer, and gently 
glides back to earth. List price $117.00. Avail-
able late spring. Details to follow  

 

 

 

 

 

 

Cur-
rent owners of Rocksim v9 rejoice. Version 10 is soon to be re-
leased and will be a free upgrade to Version 9 owners. It has 
been 10 years since the release of v9 and the new version prom-
ises to contain many quality of life improvements and bug fixes. 
There will also be a few new features. 

 

Improvements include: 

• Anti-aliasing of 3D images for improved appearance 

• More modern iconology 

• Improved out of the box motor 
selection 

• Updated parts databases 

 

New Features include: 

• Weathercocking warning 

• Auto-motor selection based on design 

 

The initial release date was March 31st, but that has slipped. Sub-
scribe to Apogee’s Peak-of-Flight newsletter to get the latest news 
on the release date and how to upgrade.  

Estes Industries LLC con-
tinues to pump out news of 
upcoming kits. At NAR-
CON 2020 they an-
nounced a new Saturn V 
kit due late in the year that 
will include parts to build it as Apollo 11 or Skylab. It will also in-
clude the 1/100 scale Lunar Module plastic kit that came in the 
Apollo 11 50th Anniversary kit.  

They also showed off a new Astrocam kit capable of recording 
video and sound.  

The C5-3 motors are supposed to be available soon and Solar 
Starters (igniters) will have new additive to help improve ignition. 

https://www.apogeerockets.com/Newsletter-Subscribe
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Our members in the  f ield…  Our Members In The Field 


