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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) SpaceX Crew Dragon Demo 2 launch with astro-
nauts Bob Behnken and Doug Hurley aboard (bottom - 
left) Dan Harrison with one of his fin jigs at NARAM 61 
(bottom - right) AGM-45 Shrike test round on an A-4E 
Skyhawk, 1/26/64 - USN photo  

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 everyone to the May-
June 2020 issue of Total Impulse. I hope 
you all are doing well in this bizzaro world 
we’ve found ourselves in.  
 Typically the May-June issue is 
full of launch reports and photos. With 
lockdown curtailing our events we have 
resorted to other means of getting togeth-
er including the teleconferencing service 
Zoom. We’ve held two virtual meetings so 
far that went really well. It was good to 
see friendly faces and chat about rockets 
for awhile. Since the June launch is a 
bust, I will schedule another Zoom meet-
ing soon. Also, in lieu of launch photos I 
threw together a “Thowback” gallery of 
photos from past launches that I had and 
members submitted to me. I hope that 
brings back some great memories and 
gets you looking forward to our next 
launch. 
 Make sure you check out the 
Club News and announcement of or pro-
totype Electronic Flight Card System. 
Scott whipped this up in just a few hours 
and looks great. This will really help sup-
port social distancing when we are able to 
resume launches.  
 Big thanks to those who contrib-
uted content for this issue, Steve Kristal, 
Dale Hodgson, Al dela Iglesia, Mark 
Chrumka, and Tony Haga. Steve wrote an 
excellent review of Dan Harrison’s Fin Jig 
that includes a lot of detail on a quality 
product.  
 As always, I am looking for con-
tent for upcoming issues. Plans, reviews, 
tips, competition strategies… they are all 
welcome. If you have an idea and don’t 
know where or how to start, drop me an 
email and I will be happy to work with you! 
Thanks everyone and I hope you enjoy 
the issue.  

 As the country starts to reopen, I 
am happy to see small steps taken with 
caution. There are some rocket clubs hold-
ing modified launches as well which is 
great, because it will start to build the much
-needed data that we can leverage to make 
informed decisions. 
 While I'm happy for the other 
groups and wish them the best of luck I 
know we can't assume all situations can be 
treated the same. When Roger and I start-
ed this club over two decades ago it was 
inspired by the Michigan Space and Sci-
ence Center and the thought that everyone 
is welcome. We are built with the idea of 
family friendly and education events for all. 
 We are actively working on proto-
cols to be able to resume flying but there 
are a couple points I need to maintain rigidi-
ty. If we have to actively exclude anyone 
due to number of people allowed or can't 
physically help a young rockteer load their 
rocket on the pad because we reside in 
different households for example; then we 
are a "No Go". We all want to be back out 
in the field flying but we cannot sacrifice our 
club's beliefs and history just because we 
are suffering from "Go Fever". 
 Please support all groups and 
their beliefs/approaches to re-engage safely 
so we can all learn from the procedures that 
will work. Shared expertise, mutual respect, 
and reliable data will let us all get through 
this together. I hope everyone stays safe 
and healthy in these trying times. 

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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Steve Kristal 

For model rockets, straight fins are good.  Straighter fins are bet-
ter. Straightest fins are best.  For sport rockets, fin placement is 
important.  For competition rockets, fin placement is vital.  
 
Model rockets fly with 6 degrees of freedom:  pitch, roll, and yaw 
and the 3 axes of translational movement, up/down, left/right, for-
ward/backward.  Fin placement directly affects pitch, roll, and 
yaw, which in turn directly affects the other three.  Control of pitch, 
roll, and yaw is crucial to maximize altitude. 
 
The things we need to control for optimal fin placement are as 
follows: Are the fins placed precisely circumferentially around the 
tube?  Are the fins precisely vertical with respect to the vertical 
axis of the rocket?  Are the fins extending from the rocket body at 
exactly 90 degrees to the body tube?  Finally, are all 3 fins 
shaped and placed exactly the same?   
 
For many years there have been tools to help rocketeers place 
fins.  The Fin Qwik, Estes Fin Alignment Guide, Estes Builder’s 
Marking Guide, BMI fin jig, Macklin Guillotine Fin Jig, Apogee’s 
laser cut Fin alignment guides, Semroc Joe’s fin jig, etc.  While 
these are helpful for sport rockets, none affords the precise con-
trol truly essential to maximum performance in competition rock-
ets. 
 
Over 30 years ago NAR competitor and U.S. Spacemodeling 
team member Art Rose came up with a solution to precisely plac-
ing fins on competition model rockets.  Art was a machinist, and 
he crafted a fin jig with extremely exacting tolerances to allow 
complete control of the factors mentioned above.  
 
Here is how Art described his creation: 
A real time saver, the classic "Rose" Fin Jig has served NAR 
competitors, members of the U.S. Spacemodeling Team, and 
many other rocket enthusiasts for the past 30 years.  With the Fin 
Jig, awkward manipulation of fins to hold them in place is eliminat-
ed. They are accurately positioned and attached in only a few 
seconds. A fin is placed flat onto the fin support plate and against 
the rocket body, where it does not require the modeler to hold it in 
place. Adhesive such as CA glue is applied along the fin root and 
allowed to set by itself or an accelerator may be used. With the fin 

attached to the rocket body, the body is rotated to the next click-
stop position. Fillets can be applied immediately and are  
perfectly shaped by gravity while the fins and rocket body are at 
the correct angle. The job of attaching fins to boat-tailed rockets, 
e.g. FAI styles, is made much easier. Adjustments are conven-
iently made for fins of less than 1/64 in. to over 5/16 in. thick-
ness. They can be mounted on a rocket body to within 1/4 degree 
using the 360 degree precision dial. Any number of fins that 
fit around the body tube are readily attached. Automatic click-
stops are 120 degrees apart.   Other settings, such as those for 
four, five, or more fin models, can be firmly held in place. Root 
edges of thick fins can be neatly shaped to match the body tube 
for a perfect fit. The rocket bodies slide onto precision, 
sized mandrels. Mandrels are available in standard or custom 
diameters. Spindles holding the mandrels are 0.2495" diameter 
and are suitable for directly holding micro-motor models.  Besides 
mounting fins, the Fin Jig is used to attach boost glider motor 
mounts to pylons, position scale model features, cut fin slots, and 
similar functions. It works with body tubes to 3 in. dia. An auxiliary 
arm, which raises the mechanism further above the base, 
is available to accommodate fins with longer  
spans. Flights of rockets with accurately mounted fins are noticea-
bly straighter and higher than those with misalignments.   The Fin 
Jigs are individually, hand fabricated  
in the USA from aluminum and stainless steel, providing many 
years of trouble-free use. Mandrels are machined from stable 
acetal plastic (Delrin). 
 
Art sold these fin jigs for years on his High Tech Rocketry website 
(http://hightechrocketry.com/FinJig.html).  Over the years I’ve 
seen numerous postings on the various forums expressing sur-
prise at the cost of Art’s jigs.  But as I responded to one post in 
2014:  “As for the fin jig itself, it is simply the finest piece of rocket-
ry equipment you can buy. It's designed to deliver world class 
precision to people who want to compete at a world class level. It 
is completely unnecessary for sport rockets. Five out of the six 
current Junior and Senior members of the U.S. Spacemodeling  The Art Rose Fin Jig 

The Harrison Fin jig 

http://hightechrocketry.com/FinJig.html
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Steve Kristal 

Altitude team use an Art Rose Fin Jig (one even has a left-handed 
version of the jig).” 
 
Unfortunately, Art Rose passed away in 2014.  In his later years, 
Art was assisted in making the jigs by fellow machinist and NAR 
rocketeer Geoffrey Kerbal.   Geoffrey sold the last few remaining 
jigs at NARAM 56 and I believe the very last Art Rose fin jig was 
actually purchased by a JMRC member.   
 
It was the hope of many of us that Geoffrey would be able to con-
tinue making the jigs but, unfortunately, he lost access to an ap-
propriate machine shop.  Even more unfortunately, Geoffrey 
passed away in 2018. 
 
With that it seemed the era of a readily available world class mod-
el rocketry fin jigs had come to an end.  Anyone who has one of 
these fin jigs never gives them up.  I have never seen one on 
eBay and the only one I have ever seen offered on one of the 
forums was snapped up within minutes.  
 
But then along came our own Trevor and Dan Harrison.  Trevor 
just loves model rocketry competition.  As his skills continued to 

improve I showed Dan and Trevor my Art Rose fin jig.  Dan was 
really intrigued and, also being a really talented machinist, thought 
he might be able to make a similar jig.  I loaned Dan mine and, 
sure enough, he disassembled it and created his own version.  
Dan’s version is really similar but includes set pin stops for 4 fin 
as well as 3 fin rockets.  It is also finished in a very cool anodized 
blue color.  I can honestly tell you that Dan’s jig is a wonderful 
testament to what Art created. It is every bit the incredibly well 
machined piece of precision equipment that absolutely guaran-
tees accurate fin placement.     
 
For those of you who have never had the pleasure of using one of 
these jigs, here is how they work. 

Figure 1 is a picture of the left side of the fin jig showing the cali-
bration wheel allowing precise placement of fins at any angle.  
Behind that, the larger blue disk has drilled holes for precisely 
positioning the body tube for 3 or 4 fin rockets.  Knob at the top 
left is used to precisely position the plate (“platen”) that holds fins 
of varying thickness. 

Trevor Harrison using his fin jig at a JMRC launch to put fins on the second stage of 
one of his altitude rockets  

Figure 1  

Figure 2 



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 5  

The right side (Figure 2) of the fin jig showing the mandrel which 
the body tube slides onto as well as the fin positioning plate.  
Again, note the knob in the upper right which adjusts the radial 
position of the plate for varying fin thickness.  Also seen are the 
pre-drilled positioning holes in the large blue disk to quickly rotate 
the tube from one fin position to the next.  The large black 3 prong 
knob at the left is used to adjust the angle of the fin jig for varying 
size rockets. 

Front view (Figure 3) of the jig showing the 3 standard sized delrin 
mandrels (10mm, 13mm, 18mm).  Dan will make you larger man-
drels if you desire.  I have both 24mm and 29mm mandrels I use 
on occasion.  Once you get used to using this fin jig you just don’t 
want to ever put fins on without it, even for sport rockets. 

To begin attaching fins, first choose the size mandrel you need, 
slide it into place, and use the included hex key to tighten it in 
place (Figure 4). 

Next, adjust the platen’s distance from the body tube (Figure 5).  

You want the platen close to, but not touching the body tube.  You 
need to leave enough space that you don’t get the glue from the 
edge of the fin touching the platen (Figure 6). 

Figure 3 

Figure 4 

Steve Kristal 

Figure 5 

Figure 6 
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Next you need to adjust the platen so that the fin is exactly cen-
tered on the body tube.  I included this picture with two fins of 
widely different thickness sitting on the platen resting on the man-
drel.  You can see that one is where it needs to be, the other 
thicker one sits off to the side of the tube (Figure 7). 

In this photo you can see the platen has been adjusted so the 
thicker balsa fin is sitting radially exactly where it needs to be.  
Although you can do this with the body tube on the mandrel, I find 
it much easier to do it just directly on the mandrel itself (Figure 8). 

Next step is to draw a line around the end of the body tube where 
you want the aft end of the fins to sit (Figure 10).  Most competi-
tion rockets leave a quarter inch or so of tube at the back end to 
use for taping motors in place.  Obviously, if you are putting your 
fins all the way back to the end of the tube you don’t need to do 
this. 

Figure 8 

Steve Kristal 

Figure 7 

Figure 9 

Figure 10 
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Body tube is slipped on the mandrel (Figure 10).  Positioning 
wheel to the left is advanced to the first stop.  Spring-loaded pin 
pops into the hole to insure absolutely precise positioning.  Occa-
sionally, if the body tube is a little loose on the mandrel, I will 
place a small piece of masking tape on the end of the tube taping 
it to the mandrel to keep it from slipping when the tube is turned. 

Glue is applied to the fin root edge (Figure 11). I personally like 
gel CA but everyone has their own preference. For the purposes 
of the fin jig, it really doesn’t matter what you use, as long as the 
fin has time to become fixed in place before rotating to the next 
fin. 

Fin is then positioned near the alignment line and laid flat on the 
platen (Figure 12). 

Fin is then rotated into position while being held flat against the 
platen (Figure 13).  (Note that I don’t usually use this much gel 
such that it squeezes out.) 

Next a drop of CA accelerator is placed on the fin root to freeze 
the fin in position (Figure 14). Figure 12 

Steve Kristal 

Figure 13 

Figure 11 

Figure 14 
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Next the spring-loaded pin is pulled back and the position wheel is 
rolled back to move the body tube into precisely controlled posi-
tion for the next fin (Figure 15). The holes drilled in the positioning 
wheel make placing the next fin in the precise proper radial posi-
tion a complete no-brainer.  As a competition friend once said to 
me, “you can use this jig on your lap in your rental car during a 
contest rain delay and still have absolutely perfect fins.”  That’s 
why most of us bring our jigs along with us to contests, just in 
case a fin snaps off.  Perfectly replacing it is a breeze with the jig. 

Next fin is placed in position, frozen in place, and the tube is rotat-
ed to the next fin (Figure 16). Absolutely precise, repeatable, per-
fect positioning.   

This photo (Figure 17), of one of my FAI competition models 
shows how precisely positioned the fins are.  Using Dan Harri-
son’s fin jig it’s almost impossible to mess this up. 

Figure 16 

Steve Kristal 

Figure 17 

Figure 15 

Figure 18 
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Figure 18 is a photo of the current NAR micromax altimeter alti-
tude record holder.  Body tube is vellum and balsa fins were ap-
plied to the 10mm tube before the motor mount was placed.  This 
is an incredibly versatile fin jig. 

Final photo (Figure 19) is of a much larger 24mm motor mount 
altitude rocket I built.  Motor mount was installed in the aft boattail, 
then used to position the body tube for precise fin placement on 
the jig using a 24mm mandrel.    
 
I have also used the jig to position 5 cluster motor mount tubes 
radially around a central tube.  These jigs are just incredibly ver-
satile and useful. 
 
To finish, Dan Harrison’s new Rose-style fin jig is absolutely fan-
tastic!  Just like Art’s original models, it is built to the highest preci-
sion standards using the very best materials. As I said earlier, this 
is a truly world class piece of equipment allowing you to build to 
world class standards.  No, you don’t need this for sport rockets. 
But I guarantee that once you’ve used one, you won’t want to 
build your sport rockets without it. 
Anyone interested in purchasing the Harrison fin jig contact Dan 
through the club.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How well do these work?  Well, here’s Trevor on the medal stand 
to receive his Gold Medal with the Junior Altitude team at the 
World Spacemodeling Championship in Poland in 2018.  Trevor’s 
two teammates used an Art Rose fin jig on their models as well. 

Steve Kristal 

Figure 19 
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Buzz Nau 

AGM-45A Shrike Anti-Radiation Missile 

The Naval Air Weapons Center (NAWC) based at China Lake, 
California has been an epicenter for generating many significant 
weapons systems for the US Navy. Established in 1943, it was 
then known as the Naval Ordnance Test Station (NOTS) and dur-
ing WWII it developed several unguided rockets including the 
High Velocity Aircraft Rocket (HVAR) and 11.75” Tiny Tim. In the 
post war years, it continued in the forefront of rocket and missile 
advancement. The station was responsible for developing the 
Walleye glide bomb, the submarine launched Polaris IRBM, and 
the legendary AIM-9 Sidewinder air-to-air missile. Sidewinder is 
the most successful IR guided missile ever deployed, serving in 
many air forces around the world and is still in frontline use today. 
Another milestone from the laboratories at NOTS was the air-to-
surface AGM-45A Shrike, the first deployed radar-homing missile. 
 
The AGM-45 Shrike began development in 1958 at NOTS in col-
laboration with Texas Instruments and Sperry Rand-Univac. Ini-
tially it simply called ARM, and was based on AIM-7 Sparrow III 
airframe and the anti-radiation seeker developed by the Naval 
Ordnance Laboratory for the ASM-N-8 Corvus ARM. Like the 
Sparrow, it had four control wings mounted just forward of the 
motor section and four fins mounted aft on the boat-tail. The tail 
fins had a different shape from the Sparrow, so it is relatively easy 
to tell the two apart. The Shrike also had two “window” panel fuze 
antennae on each side of the guidance section. The fins and 
wings were cruciform mounted and in line with one another. The 
Shrike was 12 feet in length, had a diameter of 8 inches, and 
weighed 390-pounds.  
 
The Rocketdyne Mk39 solid motor was based on the Mk38 used 
by the Sparrow III with the main difference being the grain config-
uration which was designed for longer range. The motor would 
boost the missile to a speed of Mach 2 and a range of 15 miles. It 
could reach 17 miles if lofted towards the target area. Later Shrike 
versions were equipped with the Aerojet General Mk53 dual-thrust 
motor and had an increased range of 25 miles. The passive guid-

ance section was factory set to home in on specific radar signa-
tures and was available in several configurations. The blast-
fragmentation warhead weighed only 149-pounds and was de-
signed to detonate above the emission source like a shotgun blast 
destroying the radiating antenna with over 22,000 3/16” metal 
cubes.  
 
Shrike was initially intended to clear out enemy radars along a 
strike route prior to attack. Radars had demonstrated their value 
throughout World War II and the Shrike was designed to deny 
enemy forces that advantage. There were previous programs to 
investigate radar-homing including the ASM-N-2 Bat, but by the 
1950’s, technology had finally caught up with the concept. The 
first serious anti-radar program was the ASM-N-8 Corvus. Though 
it had a successful test program, it eventually was cancelled in 
1960 due to high costs and complexity.  

Multicolor Shrike test round on an A-4 Skyhawk at China Lake - USN photo 

Shrike test round X-11 mounted on an A-4 Skyhawk at Pt Mugu - USN photo China Lake F3D Skyknight with a Shrike test round - USN photo 
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NOTS assembled teams of engineers in 1958 similar to Lock-
heed’s “Skunk Works”, tasked with investigating and developing 
ARM.  Two primary concepts were considered, the first one based 
on the Sidewinder, but the Sparrow III was later selected due to 
the 8” minimum diameter of the antenna. The initial investigation 
completed the following year when a F3D Skyknight fired two 
proof-of-concept rounds with one impacting close enough to the 
target radar to provide evidence the missile had homed in on the 
signal. At this point the program was renamed Cobra and the 
newly formed Bureau of Naval Weapons (BuWEPS), a combina-
tion of the Bureaus of Aeronautics and Ordnance, gave complete 
research and engineering control and responsibility to NOTS. In 
1961 the missile was renamed Shrike after the team held a nam-
ing contest and was designated ASM-N-10. NOTS worked directly 
with the prime engineering contractor Texas Instruments and sub-
contractors as testing and development continued with a success-
ful engagement against a target from a range of 15 miles later that 
year.  
 
NOTS found themselves in a budgetary competition with the Air 
Force and Martin Marietta who proposed an anti-radar version of 
the Bullpup. They had no hardware developed at the time and 

proposed difficult scenarios to overcome casting doubt on 
Shrike’s ability. One example consisted of two targets, 100 feet 
apart and a missile being able to discriminate that there was two 
and hit one. The NOTS team set up that very situation and was 
able to demonstrate the Shrike’s ability to home in on one. The 
short-lived competition ended after that experiment.  
 
The presence of Soviet surface-to-air missiles (SAM) during the 
Cuban Missile Crisis in October of 1962 brought a sense of urgen-
cy to the program. Though the Soviet ballistic missiles were re-
moved from Cuba, deescalating the situation, the SAMS re-
mained. Any invasion of Cuba would require an answer to the 
threat of the SA-2 Guideline SAM batteries. The only DOD project 
in development at the time was Shrike. This prompted the 
“Emergency (or Early) Shrike Effort” (ESE) program, also called 
“Easy”. NOTS was tasked with producing 50 missiles in nine 
months. At that time the program was not far enough along to 
utilize TI for production, so NOTS built the missiles while TI as-
sembled and installed the guidance sections. “Easy” was complet-
ed on time and on budget and included the help of A-4 Skyhawks 
trolling off the shore of Cuba encouraging the SA-2 batteries to 
“light them up” which allowed the Skyhawks to record their radar 
signatures. This data was valuable in tuning the guidance section. 
Shrike entered production in the summer of 1964 after the suc-
cessful completion of the R&E program. The first production mis-
siles were deployed aboard the USS Midway (CV-41) in January 
1965.  

A-4C Skyhawk with Shrike test round, 3-29-66 - USN photo  

Shrike against a Fire Can AAA radar simulator - USN photo 

Test round X720 on an A-4E Skayhawk, 10-28-66 - USN photo 

AGM-45A Shrike Anti-Radiation Missile 
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It did not take long for the Shrike to make its combat debut in the 
Suppression of Enemy Defenses (SEAD) role. In the US Navy 
these missions were typically called “Iron Hand”, the official pro-
ject name for SEAD operations by both services. The name origi-
nated from current SEAD experience in that it took an iron hand to 
remain steady facing down the enemy SAM and AAA sites trying 
to shoot you down. The Air Force adopted the name “Wild Wea-
sel” for their SEAD missions. The initial Shrike deployment in Vi-
etnam started with the US Navy using A-4 Skyhawks in 1965 and 
the US Air Force adopting it for use in 1966 with the F-105 Thun-
derchief. 

SEAD evolved throughout the Vietnam conflict. Prior to Shrike, 
Iron Hand and Wild Weasel missions were performed using 
bombs, rocket pods, and cannon. These missions were extremely 
dangerous as the aircrews were well within engagement range of 
the AAA and SAM sites they were hunting. By the end of the war 
the Navy and Air Force had dedicated aircraft for SEAD including 
the Navy A-6B Intruder and Air Force F-105G Thunderchief. 
Standoff capability also improved with the introduction of the im-
proved AGM-45B Shrike and AGM-78 Standard ARM missile. 
 
Throughout the war there existed a back and forth, threat, coun-
terthreat battle between the Shrike and Soviet provided SAM and 
radar guided AAA crews. Early in the war, Shrike seekers were 
limited in bandwidth. This prompted the SAM and AAA crews to 
adjust their Fan Song and Fire Can radar frequencies which in 
turn required a new change in the Shrike Seeker. Eventually a 
guidance section was developed by NOTS that covered most of 
the frequencies used by threat radars.   
 
Another counter tactic employed by the AAA and SAM crews was 
to keep their radars in standby until the Iron Hand hunters passed 
overhead, then go active and fire at the departing aircraft. They 
also developed a system where the radar from one battery desig-
nated and tracked aircraft for guns or missiles of a nearby battery. 
Each side continuously developed measures and countermeas-
ures in this deadly game of cat and mouse.  

Firing a Shrike could be an exercise in frustration for the US air-
crews. The seeker’s cone of detection was a small 3 degrees. The 
AGM-45A’s range of 15 miles put the launching aircraft within 
range of the SA-2 Guideline, so it did not provide a true standoff 
capability. The small warhead could easily destroy the radar dish, 

but that component was easily changed and sometimes resulted 
in only a short downtime. Eventually the Iron Hand pilots had au-
ditory and visual cue improvements from the system allowing 
them to decern when a radar was scanning, tracking, and guiding 
a missile. Firing a Shrike during SAM guidance usually resulted in 
the Fan Song radar crews shutting down. This resulted in both 
missiles losing lock and flying a ballistic path. While this was often 
considered a win for the Shrike crew since it denied the enemy 
the use of their defenses the undamaged radar would live to fight 
another day.  

AGM-45A Shrike Anti-Radiation Missile 

Shrike test round X-11 rear quarter view - USN photo 

Inert Shrike on transport cart, 3-12-66 - USN photo 

USAF F-105 Thunderchief with an AGM-45 Shrike war round  - USAF photo 
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Buzz Nau 

Production of the AGM-45 Shrike was approximately 22,000 
rounds with over 9,000 fired in combat easily making it the most 
used guided missile to date. A further 1,000 rounds were fired in 
development and training. During Operation Desert Storm just 
under 100 Shrikes were launched by the Navy, Marine Corps, and 
Air Force. The missile was retired from service shortly afterwards 
in 1992. 
 
When Shrike originally deployed in 1965 it was the cutting edge of 
guided missile technology which has continued growing rapidly 

since. However, the Shrike managed to keep pace for the most 
part trough dash upgrades and changes in tactics. Whether it de-
stroyed the radar it was aimed at or forced it to shutdown to avoid 
damage, the impact was made in the Shrike’s favor. It was de-
ployed by several air forces and conflicts around the globe even 
clandestinely by the British during the Falkland Islands War 
aboard Vulcan bombers. Israel also deployed the Shrike in a sur-
face-to-surface role called “Chachilit” matching a booster to the 
Shrike and launching it from a Sherman tracked vehicle. Shrike’s 
technology and experience also contributed to the success of the 
AGM-78 Standard ARM as well as its direct replacement, the 
AGM-88 HARM. 
   
References: 
Lawson, Cliff, The Station Comes of Age: History of the Navy at 
China Lake, California Volume IV, Naval Air Warfare Center 
Weapons Division, China lake, CA, December 2017 
Lund, Frederick H., “Evolution of Navy Air-to-Surface Guided 
Weapons”, Naval Air Depot, Jacksonville, FL, 41st Aerospace Sci-
ences Meeting and Exhibit, January 2003, Reno, NV 
Days of Challenge Years of Change: A Technical History of the 
Pacific Missile Test Center, PMTC Point Mugu, CA, 22 August 
1989 
Moore, Thomas L., “Solid Propulsion Enabling Technologies and 
Milestones for Navy Air-launched Tactical Missiles”, Alliant 
Techsystems (ATK), Baltimore, MD, AIAA Centennial of Naval 
Aviation Forum, September 2011, Virginia Beach, VA 
Gunston, Bill, The Illustrated Encyclopedia of the World’s Rockets 
and Missiles, Crown Publishers New York, NY (1979) p124-125 
Shrike AGM-45A General Arrangement Drawing, NAVAIR 00-12A
-1 Change 15, BUWEPS DWG NO 1570001, July 1969 
Official US Navy photos courtesy of Craig Bucklin and Dave Fitch 

AGM-45A Shrike Anti-Radiation Missile 

A-7 Corsair II’s carrying Shrikes with inert warheads - USN photo 

VX-5 A-4E Skyhawk with a Shrike test round - USN photo 

Multicolor Shrike test round on an A-4 Skyhawk - USN photo 
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AGM-45A Shrike Anti-Radiation Missile 

AGM-45A Shrike 
Dimensional Data 
United States Navy Air-to-Surface Missile  
Manufacturer:  Texas Instruments 
Drawn by Buzz Nau 
 

Sources: 

Shrike AGM-45A General Arrangement Drawing, NAVAIR 00-12A-1 Change 15, 
BUWEPS DWG NO 1570001, July 1969 

TAIL FIN 
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AGM-45A Shrike Anti-Radiation Missile 

CONTROL WING 
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AGM-45A Shrike Anti-Radiation Missile 

AGM-45A Shrike 
Color Data 
United States Navy Air-to-Surface Missile  
Manufacturer:  Texas Instruments 
Drawn by Buzz Nau 
 

Sources: 
Official US Navy photographs 
Craig Bucklin photographs 
Dave Fitch photographs 

Shrike Practice Round 

Inert Warhead 

Typical Shrike 

War Round 

Shrike War Round 

w/Smoke Charge 
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 Well, here it is, May 2020. By now I would have ex-
pected to have glorious stories to tell about rocket flights, good 
and bad. But up to this point we have exactly….nuthin’. This 
whole pandemic we are suffering through has everything ground 
to a halt; and big time. Last time I was with any of my rocket buds 
was at the Maintenance Day we had at Roger’s house back in 
March. All of the equipment was worked on, everything was 
made ready and we all anticipated big things to happen. But, it 
was all scrubbed…zero flying in 2020 so far. There was one high-
light though. A few weeks ago Buzz put together a Zoom Meet-
ing; I think there were maybe 7 or 8 of us were involved. Certainly 
not the same as being out there in the flight line but it did take a 
bit of the sting away, even if for a short time. Priorities have 
changed a bit for me anyway; instead of looking forward a soon 
to be launch I’m now doing things to keep myself from going 
completely off the reservation and suffering from what Pink Floyd 
calls “A Momentary Lapse of Reason”. 
 
 I guess we have all in our own way learned to cope with 
current circumstances as far as the rocket thing goes; I’m actually 
working on some projects just in case we get to fly at some point 
this year. To be sure, it’s not just us; everyone in the rocketry 
world has been affected. The powers that be; NAR and Tripoli 
had cancelled some big events this year because of the whole 
SARS-CoV-2 pandemic. Events were closed for safety’s sake, to 
keep in compliance with each locations’ status and believe it or 
not economic reasons. With so many folks out of work right now 
there isn’t a whole lot of money flowing which of course has a 
direct impact on travel and just how much propellant we can af-
ford when things are tight.  
 
 Thank God we at least have a forum to go to when we 
need to talk about rocketry whether it’s a question about a pro-
ject, our upcoming manned Space-X launch (which should be on 
the books by the time this is published) or to simply vent about 
the withdrawal we are all feeling at the moment. Thing is, none of 
us are sure when we will be flying again. Michigan is still under 
fairly tight restrictions until June 12…Ohio and Indiana not as 
much but still certain protocols need to be followed.  
  
 I’ve been doing my part to support the hobby by keeping 
several vendors busy by ordering parts which keeps UPS, Fed-
Ex and our local mail man happy. I’m in the process of building a 
3 “fiberglass bay and payload section to test a new e-bay sled 
design, finally getting to build an extended 8” Gizmo that I’ve had 
for years and even went so far as to get a 4” fiberglass upscale 
Cherokee to have some fun with. Of course, I had to modify the 
Cherokee a little by extending the length of the motor tube and 
booster to accommodate Hybrid motors…because as we all 
know, NOTHING that Scott or Dan comes up with is even re-
motely standard. No worries though, I’ve learned to build rockets 
around motors rather than the other way ‘round long ago. Having 
several conversations with Scott helps too; he’s always putting 
ideas in my head that I just have to try… 
  
 I really stocked up on low power kits and parts as well; 
my work bench and shelves are starting to look like a rocketry 
parts distribution center. I have enough projects to work on to 
keep me out of trouble for quite a while. The irony here is that 
since we haven’t been flying we have had some of the best flying 

days ever pass us by. I think I even broke down a little and cried 
when I lit a smoke bomb in the front yard and the smoke just 
hung there…not moving an inch in any direction except straight 
up. I even just for a second thought I heard some maniacal 
laughter coming from somewhere. 
 
 I guess that’s all we can do for now until this thing pass-

es. I would encourage our membership to get on the forum and 
post items to talk about whether they be questions or to simply let 
everyone know how you are faring through all of this. We will be 
back at it at some point; but just not sure when. Until then though, 
stay safe……and sane! 

A Momentary Lapse of Reason 

D A L E  H O D G S O N  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 1 8  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 1 9  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 0  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 1  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 2  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 3  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 4  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 5  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 6  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 7  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 8  



T O T A L  I M P U L S E  V O L U M E  2 0 ,  N O .  3  

 

Page 2 9  

"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. 

New Electronic Flight Card System! 
The BOD held a Zoom meeting on June 5 to check in with one 
another and discuss club business. Though we are not close to 
resuming flight operations yet, we did want to discuss what 
changes make sense to launch operations and range setup 
when we are able to return. One item we discussed was what to 
do about flight cards. As much as we love Dave Glover’s flight 
card boards, we probably will need an alternative that supports 
better social distancing. The following day Scott asked me what 
I thought about trying an opensource ticketing system called 
osticket. In just a few short hours Scott had a functioning proto-
type that looks terrific.  
 
How it works. Members will need a smart device at the launch 
that they will use to login to the osticket system. From the user 
interface you will fill out and submit a “ticket” that is your flight 
card. The LCO will have a smart device at the launch table 
which will receive all the launch card tickets. Upon launching 
your rocket, the LCO will resolve your flight card ticket or cancel 
the ticket if you decide not to fly that particular flight.  
 
The system includes robust reporting and metrics so we will be 
able to document detailed launch information and provide flyer 
statistics.  
  
If you can think of another use for the club intranet or have 
thoughts on precautions to consider when flying resumes, reach 
out to any of the BOD members or post a message on the fo-
rum.  We would love to hear from you! 

https://www.spacemodeling.org/jimz/estes/k-23.pdf
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 On Saturday, May 30 at 3:22 p.m. EDT, SpaceX’s Fal-
con 9 launched Crew Dragon’s second demonstration (Demo-2) 
mission from Launch Complex 39A (LC-39A) at NASA’s Kennedy 
Space Center in Florida, and the next day Crew Dragon autono-
mously docked to the International Space Station. This test flight 
with NASA astronauts Bob Behnken and Doug Hurley on board 
the Dragon spacecraft returned human spaceflight to the United 
States. 

 Demo-2 is the final major test for SpaceX’s human 
spaceflight system to be certified by NASA for operational crew 
missions to and from the International Space Station. SpaceX is 
returning human spaceflight to the United States with one of the 
safest, most advanced systems ever built, and NASA’s Commer-
cial Crew Program is a turning point for America’s future in space 
exploration that lays the groundwork for future missions to the 
Moon, Mars, and beyond. 
 Upon conclusion of the mission, Crew Dragon will auton-
omously undock with the two astronauts onboard the spacecraft 
and depart the Space Station. After jettisoning the trunk and con-

ducting its deorbit burn, which lasts approximately 12 minutes, 
Dragon will reenter Earth’s atmosphere.  
 Upon splashdown just off Florida’s Atlantic Coast, Drag-
on and the astronauts will be quickly recovered by SpaceX’s Go 
Navigator recovery vessel and returned to Cape Canaveral. 

May 30, 2020 RELEASE 20-057  

NASA Astronauts Launch from America in Historic Test 
Flight of SpaceX Crew Dragon 
 For the first time in history, NASA astronauts have 
launched from American soil in a commercially built and operated 
American crew spacecraft on its way to the International Space 
Station. The SpaceX Crew Dragon spacecraft carrying NASA 
astronauts Robert Behnken and Douglas Hurley lifted off at 3:22 
p.m. EDT Saturday on the company’s Falcon 9 rocket from 
Launch Complex 39A at NASA’s Kennedy Space Center in Flori-
da. 
 “Today a new era in human spaceflight begins as we 
once again launched American astronauts on American rockets 
from American soil on their way to the International Space Sta-
tion, our national lab orbiting Earth,” said NASA Administrator Jim 
Bridenstine. “I thank and congratulate Bob Behnken, Doug Hurley, 
and the SpaceX and NASA teams for this significant achievement 
for the United States. The launch of this commercial space sys-
tem designed for humans is a phenomenal demonstration of  

SpaceX - NASA 

https://www.spacex.com/vehicles/falcon-9/
https://www.spacex.com/vehicles/falcon-9/
https://www.spacex.com/static/images/launches/Dem0-2_Artwork.png
https://www.spacex.com/static/images/launches/Dem0-2_Artwork.png
https://www.spacex.com/vehicles/dragon/
https://www.spacex.com/human-spaceflight/moon/
https://www.spacex.com/human-spaceflight/mars/
https://www.spacex.com/human-spaceflight/mars/
https://www.nasa.gov/mission_pages/station/main/index.html
https://www.nasa.gov/mission_pages/station/main/index.html
https://www.nasa.gov/astronauts/biographies/robert-l-behnken/biography
https://www.nasa.gov/astronauts/biographies/douglas-g-hurley
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American excellence and is an important step on our path to ex-
pand human exploration to the Moon and Mars.” 
 Known as NASA’s SpaceX Demo-2, the mission is an 
end-to-end test flight to validate the SpaceX crew transportation 
system, including launch, in-orbit, docking and landing operations. 
This is SpaceX’s second spaceflight test of its Crew Dragon and 
its first test with astronauts aboard, which will pave the way for its 
certification for regular crew flights to the station as part 
of NASA’s Commercial Crew Program. 
 "This is a dream come true for me and everyone at 
SpaceX,” said Elon Musk, chief engineer at SpaceX. “It is the cul-
mination of an incredible amount of work by the SpaceX team, by 
NASA and by a number of other partners in the process of making 
this happen. You can look at this as the results of a hundred thou-
sand people roughly when you add up all the suppliers and every-
one working incredibly hard to make this day happen.” 
 The program demonstrates NASA’s commitment to in-
vesting in commercial companies through public-private partner-
ships and builds on the success of American companies, includ-
ing SpaceX, already delivering cargo to the space station. 
 “It’s difficult to put into words how proud I am of the peo-
ple who got us here today,” said Kathy Lueders, NASA’s Com-
mercial Crew Program manager. “When I think about all of the 
challenges overcome – from design and testing, to paper reviews, 
to working from home during a pandemic and balancing family 
demands with this critical mission – I am simply amazed at what 
the NASA and SpaceX teams have accomplished together. This 
is just the beginning; I will be watching with great anticipation as 
Bob and Doug get ready to dock to the space station tomorrow, 
and through every phase of this historic mission.” 
 SpaceX controlled the launch of the Falcon 9 rocket from 
Kennedy’s Launch Control Center Firing Room 4, the former 
space shuttle control room, which SpaceX has leased as its pri-
mary launch control center. As Crew Dragon ascended into 
space, SpaceX commanded the spacecraft from its mission con-
trol center in Hawthorne, California. NASA teams are monitoring 
space station operations throughout the flight from Mission Con-
trol Center at the agency’s Johnson Space Center in Houston. 
 The SpaceX Crew Dragon spacecraft is scheduled to 
dock to the space station at 10:29 a.m. Sunday, May 31. NASA 
Television and the agency’s website are providing ongoing live 
coverage of the Crew Dragon’s trip to the orbiting laboratory. 
Behnken and Hurley will work with SpaceX mission control to veri-
fy the spacecraft is performing as intended by testing the environ-
mental control system, the displays and control system, and by 
maneuvering the thrusters, among other things. The first docking 
maneuver began Saturday, May 30, at 4:09 p.m., and the space-
craft will begin its close approach to the station at about 8:27 a.m. 
Sunday, May 31. Crew Dragon is designed to dock autonomously, 
but the crews onboard the spacecraft and the space station will 
diligently monitor the performance of the spacecraft as it ap-
proaches and docks to the forward port of the station’s Harmony 
module. 
 After successfully docking, the crew will be welcomed 
aboard the International Space Station, where they will become 
members of the Expedition 63 crew, which currently includes 
NASA astronaut Chris Cassidy. NASA will continue live coverage 
through hatch opening and the crew welcoming ceremony. The 
crew will perform tests on Crew Dragon in addition to conducting 
research and other tasks with the space station crew. 

Demo-2 Astronauts 
 Behnken is the joint operations commander for the mis-
sion, responsible for activities such as rendezvous, docking and 
undocking, as well as Demo-2 activities while the spacecraft is 
docked to the space station. He was selected as a NASA astro-
naut in 2000 and has completed two space shuttle flights. Behnk-
en flew STS-123 in March 2008 and STS-130 in February 2010, 
performing three spacewalks during each mission. Born in St. 
Anne, Missouri, he has bachelor’s degrees in physics and me-
chanical engineering from Washington University in St. Louis and 
earned a master’s and doctorate in mechanical engineering from 
the California Institute of Technology in Pasadena. Before joining 
NASA, he was a flight test engineer with the U.S. Air Force. 
 Hurley is the spacecraft commander for Demo-2, respon-
sible for activities such as launch, landing and recovery. He was 
selected as an astronaut in 2000 and has completed two space-
flights. Hurley served as pilot and lead robotics operator for both 

STS‐127 in July 2009 and STS‐135, the final space shuttle mis-

sion, in July 2011. The New York native was born in Endicott but 
considers Apalachin his hometown. He holds a Bachelor of Sci-
ence degree in civil engineering from Tulane University in New 
Orleans and graduated from the U.S. Naval Test Pilot School in 
Patuxent River, Maryland. Before joining NASA, he was a fighter 
pilot and test pilot in the U.S. Marine Corps. 
Mission Objectives 
 The Demo-2 mission is the final major test before 
NASA’s Commercial Crew Program certifies Crew Dragon for 
operational, long-duration missions to the space station. As 
SpaceX’s final flight test, it will validate all aspects of its crew 
transportation system, including the Crew Dragon spacecraft, 
spacesuits, Falcon 9 launch vehicle, launch pad 39A and opera-
tions capabilities. 
 For operational missions, Crew Dragon will be able to 
launch as many as four crew members at a time and carry more 
than 220 pounds of cargo, allowing for an increased number crew 
members aboard the space station and increasing the time dedi-
cated to research in the unique microgravity environment, as well 
as returning more science back to Earth. 
 At the conclusion of the mission, Behnken and Hurley 
will board Crew Dragon, which will then autonomously undock, 
depart the space station, and re-enter Earth’s atmosphere. Upon 
splashdown off Florida’s Atlantic coast, the crew will be picked up 
by the SpaceX recovery ship and returned to the dock at Cape 
Canaveral. 

NASA 

https://www.nasa.gov/exploration/commercial/crew/index.html
https://www.nasa.gov/live
https://www.nasa.gov/mission_pages/station/expeditions/expedition63/index.html
https://www.nasa.gov/astronauts/biographies/christopher-j-cassidy
https://www.nasa.gov/mission_pages/station/research/news/nasa-commercial-crew-program-extra-hands-to-science-on-space-station-iss
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Source—NASA / ROSCOSMOS Archives 

85 Years Ago - 1935  
May 31: Dr. Robert H. Goddard launched a 
rocket to the height of 7,500 feet. Roswell, 
NM.  

 
75 Years Ago - 1945  
May 7: Wallops Flight Research Facility 
was established as a facility under the ad-
ministrative control of the Langley Aeronau-
tical Research Laboratory, Wallops Island. 
VA.  

June 27: First rocket launched from Wal-
lops. Five 3.25-inch rockets were fired to 
check tracking and radar measuring and 
gain launch experience. 

70 Years Ago - 1950  
May 11: Viking Rocket 
No. 4 launched from 
the deck of the U.S.S. 
Norton Sound. The 
vehicle reached an 
altitude of 106.4 miles 
in the Pacific Ocean 
near Jarvis Island.  

May 12: After a final flight by test pilot 
Chuck Yeager, the Bell X-1-1 was retired 
and given to the Smithsonian Institution.  

June 27: George Pal’s influ-
ential film, “Destination 
Moon” premieres in New 
York. 
 
60 Years Ago – 1960  
May 1: U-2 pilot Francis Gary 
Powers was shot down over 
the U.S.S.R.  
May 9: Mercury spacecraft 
off-the-pad abort test of the 
launch escape system, Wal-
lops, Island, VA.  
May 15: Sputnik 4 launched 
from Baikonur, USSR.  

May 24: Midas 2 launched on an Atlas by 
the Department of Defense (1st Experi-
mental Infrared Surveillance Satellite), from 
Cape Canaveral, Fla.  

June 22: Transit 2-A and Solrad 1 were 
launched by Thor from Cape Canaveral, 
Fla. This was the first multiple payload 
launched into multiple orbits.  

June 29: Discoverer 12 failed to 
achieve orbit, from Vandenberg 
AFB. Thor Agena rocket used. 
 
55 Years Ago - 1965  
May 25: Pegasus 2 launched on 
Saturn 8 (SA-8) from Cape Ca-
naveral, Fla. Launched also 
Apollo Boiler Plate BP-26.  

June 3: Gemini Titan 4 launched from 
Cape Canaveral, Fla. Astronauts James A.  
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and Edward H. White aboard the Gemini 4 
spacecraft. White makes the first U.S. ex-
travehicular excursion 4 hours and 18 
minutes into the flight.  
June 8: Luna 6 Launch (Soviet Moon Fly-
by)  
June 18: First launch of the Titan 3C 
launch vehicle from the Cape Canaveral, 
Fla. 

50 Years Ago - 1970  
June 1: Soyuz 9 launched from Baikonur 
cosmodrome, USSR. Cosmonauts Andrian 
G. Nikolayev and Vitali I. Sevastyanov.  
June 2: First M2-F3 glide flight, with William 
H. Dana as the pilot, DFRF, CA. 

45 Years Ago - 1975  
May 7: Explorer 53 (SAS-C) launched by a 
Scout from the San Marco Range in Kenya, 
Africa.  

May 7: Anik 3 (Telsat-C or 3) launched by a 
Delta from Cape Canaveral, Fla.  

May 22: Intelsat IV F- I launched aboard 
Atlas Centaur from Cape Canaveral, Fla.  

May 24: Soyuz 18 launched aboard Soyuz 
rocket from Baikonur. Crew: Pyotr I.Klimuk, 
and Vitali I. Sevastyanov.  
May 31: European Space Agency (ESA) 
founded.  

June 8: Venera 9 Launch (Soviet Venus 
Orbiter/Lander) Aboard a Proton K launch-
er from Baikonur.  

June 14: Venera 10, Venus Landing. 
Launch aboard Proton K from Baikonur.  

June 21: OSO 8 launched from Cape Ca-
naveral, Fla. 

40 Years Ago - 1980  
May 29: NOAA-B Failed to reach proper 
orbit. Launched aboard Atlas F from Van-
denberg AFB.  
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June 5: The Soviet Union’s first crewed 
Soyuz T capsule, incorporating an auto-
matic docking system, was launched into 
orbit. 

35 Years Ago - 1985  
June 17: STS-51G (Space Shuttle Discov-
ery) was launched from KSC. Crew: Daniel 
C. Brandenstein, John O. Creighton, Shan-
non W. Lucid, John M. Fabian, Steven R. 
Nagel, Patrick Baudry (France), and Sultan 
Al-Saud (from Saudi Arabia - first Arab in 
space). On the 17th Morelos-A was 
launched, Arabsat IB launched on the 18th, 
and the next day Telstar 3D was shoved 
into orbit. Spartan 1 was launched on the 
20th and retrieved from orbit and returned 
on the 24th. Landed at Edwards AFB, CA. 
Mission Duration: 7 days, 1 hour.  

June 30: Intelsat V A F-11 launched 
aboard Delta from Cape Canaveral, Fla. 

30 Years Ago - 1990  
June 1: ROSAT (Roentgen Satellite) 
launched onboard a Delta II launch vehicle 
from Cape Canaveral, Fla.. Cooperative 
effort between the U.S., U.K. and the Fed-
eral Republic of Germany.  

June 12: INSAT 1D launched from Cape 
Canaveral, Fla. by a Delta.  

June 23: Intelsat 6 F-4 launched by a Titan 
3 from Cape Canaveral, Fla. 

25 Years Ago – 1995  
May 20: SPEKTR, a Russian module to be 
docked with MIR station, was launched 
from Baikonur cosmodrome by a Proton-K 
rocket.  

May 23: GOES-J, named GOES 9 after the 
launch, an American geostationary, mete-
orological spacecraft was launched from 
Cape Canaveral by an Atlas 1 rocket. 

June 27: STS-71 (Space Shuttle Atlantis) 
launched from KSC. First Shuttle-Mir dock-
ing. Crew: Robert L.Gibson, Charles J. 
Precourt, Ellen S.Baker, Gregory J. Har 
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baugh, Bonnie J. Dunbar, Anatoly 
Y.Solovyev (Russia), and Nikolai 
M.Budarin (Russia). Landing: July 7, 1995 
at Kennedy Space Center, Fla. (KSC). Mis-
sion Duration: 9 days, 19 hours. 
 
20 Years Ago – 2000  
May 19: STS-101, (Space Shuttle Atlantis) 
was launched from KSC. Crew: James D. 
Halsell, Jr., Scott J. Horowitz, Mary Ellen 
Weber, Jeffrey N. Williams, James S. Voss, 
Susan J. Helms, and cosmonaut Yuri V. 
Usachev. Space Station Assembly Flight 
ISS-2A-2a, SPACEHAB. Landing on May 
29, 2000 at KSC. Mission Duration: 9 days, 
20 hours.  

June 30: TDRS 8, an American Tracking 
and Data Relay was launched by an Atlas 
2A rocket from Cape Canaveral, Fla. and 
was placed in geosynchronous orbit. 

 
15 Years Ago – 2005  
May: Announcement that the Voyager 1 
spacecraft, 8.7 billion miles from the Sun, 
had entered the heliosphere on its way to 
interstellar space.  

10 Years Ago – 2010  
May 20: Akatsuki, also called Planet-C or 
Venus Climate Orbiter, launched on an H-
2A rocket from Tanegashima to study 
Venus’ climate from orbit. Called first inter-
planetary weather craft by Japanese offi-
cials.  

June 15: Soyuz TMA-19 was launched to 
the ISS from Baikonur Cosmodrome with a 
Soyuz FG rocket. Expedition 24 Crew: 
NASA astronauts Doug Wheelock and 
Shannon Walker; Russian cosmonaut 
Fyodor Yurchikhin. 

5 Years Ago – 2015  
May 20: LightSail A was launched by an 
Atlas V from Cape Canaveral. It accom-

plished a challenging test mission. Unfurl-
ing its 32 square meter mylar solar sail on 
June 7, it is a 3-Unit CubeSat developed 
and operated by The Planetary Society to 
demonstrate sunlight, or rather solar pres-
sure, as a means of spacecraft propulsion 
for potential future use in large sails for 
deep space propulsion. Also launched was 
NASA's METIS (Materials Exposure and 
Technology Innovation in Space) experi-
ment to expose nearly 100 different materi-
als samples to the space environment for 
more than 200 days. METIS is based on 
the MISSE (Materials on International 
Space Station Experiment), which flew 
more than 4,000 samples in space from 
2001 to 2013. METIS flew a variety of ma-
terials including polymers, composites and 
coatings. 
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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, Kennedy Space 
Center, Florida 
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.  
 
May 2020 
Atlas 5 - AFSPC 7/OTV-6 
Launch period: TBD 
Launch site: SLC-41, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Atlas 5 rocket will 
launch the AFSPC 7 mission for the U.S. 
Air Force. The mission’s primary payload is 
the X-37B, a spaceplane also called the 
Orbital Test Vehicle, on the program’s sixth 
mission. The rocket will fly in the 501-
vehicle configuration with a five-meter fair-
ing, no solid rocket boosters and a single-
engine Centaur upper stage.  
 
TBD 
SSLV - BlackSky Global 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, 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  
 
May 20, 2020 
H-2B - HTV 9 
Launch time: TBD 
Launch site: Tanegashima Space Cen-
ter, 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 for 
the Russian Satellite Communication Com-
pany. 
 
Mid-2020 
Atlas 5 - CST-100 Starliner Crew Flight 
Test 
Launch window: TBD 
Launch site: SLC-41, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Atlas 5 rocket, 
designated AV-082, will launch Boeing’s 
CST-100 Starliner spacecraft on its first 
mission with astronauts, known as the 
Crew Test Flight, to the International Space 
Station. The capsule will dock with the 
space station, then return to Earth to land-
ing in the Western United States 
 
June 2020 
Delta 4-Heavy - NROL-44 
Launch time: TBD 
Launch site: SLC-37B, Cape Canaveral 
Air Force Station, Florida 
A United Launch Alliance Delta 4-Heavy 
rocket will launch a classified spy satellite 
cargo for the U.S. National Reconnais-
sance Office. 
 
June 20, 2020 
Vega - SEOSat-Ingenio & Taranis 
Launch time: TBD 
Launch site: ZLV, Kourou, French Gui-
ana 
An Arianespace Vega rocket, designated 
VV17, will launch the SEOSat-Ingenio 
Earth observation satellite and the Taranis 
scientific research satellite for Spanish and 
French customers.  
 
TBD 
Falcon 9 - Turksat 5A 
Launch time: TBD 

Launch site: Cape Canaveral, Florida 
A SpaceX Falcon 9 rocket will launch the 
Turksat 5A communications satellite for 
Turksat, a Turkish satellite operator 
 
June 11, 2020 
Electron - “Don’t Stop Me Now” 
Launch window: 0443-0632 GMT (12:43-
2:32 a.m. EDT) 
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. 
 
TBD 
GSLV Mk.2 - 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. 
 
TBD 
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.  
 
TBD 
PSLV - RISAT 2BR2 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, Sriharikota, India 
India’s Polar Satellite Launch Vehicle 
(PSLV), designated PSLV-C49, will launch 
the RISAT 2BR2 radar Earth observation 
satellite for the Indian Space Research 
Organization 
 
June 2020 
Falcon 9 - Starlink 8 / SkySats 16-18 
Launch window: TBD 
Launch site: SLC-40, Cape Canaveral 
Air Force Station, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the ninth batch of approximately 60 
satellites for SpaceX’s Starlink broadband 
network. 
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June 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. 
 
June 17, 2020 
Long March 2D - Gaofen 9-03 
Launch time: Approx. 0725 GMT (3:25 
a.m. EDT) 
Launch site: Jiuquan, China 
A Chinese Long March 2D will launch Chi-
na’s third Gaofen 9-series Earth observa-
tion satellite. 
 
June 18/19, 2020 
Vega - SSMS POC 
Launch time: 0151:10 GMT on 19th 
(9:51:10 p.m. EDT on 18th) 
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 around 50 microsatellites, 
nanosatellites and CubeSats for commer-

cial and institutional customers.  
 
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.  
 
TBD 
SSLV - BlackSky Global 
Launch time: TBD 
Launch site: Satish Dhawan Space Cen-
ter, 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.  
 
June 2020 
Falcon 9 • Starlink 9 
Launch time: TBD 
Launch site: LC-39A, Kennedy Space 
Center, Florida 
A SpaceX Falcon 9 rocket is expected to 
launch the tenth batch of approximately 60 
satellites for SpaceX’s Starlink broadband 

network, a mission designated Starlink 9. 
 
June 30, 2020 
Falcon 9 - GPS 3 SV03 
Launch window: 1955-2010 GMT (3:55-
4:10 p.m. EDT) 
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. 
 
TBD 
Falcon 9 - 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.  
 
TBD 
Falcon 9 - Turksat 5A 
Launch time: TBD 
Launch site: Cape Canaveral, Florida 
A SpaceX Falcon 9 rocket will launch the 
Turksat 5A communications satellite for 
Turksat, a Turkish satellite operator. 

Norton Abrasives Sandpaper 

 

Next to cutting implements, sandpaper is the most often 
used tool to get the best finish or define an exact dimen-
sion. My favorite brand is manufactured by Norton Abra-
sives.  

I use 220, 320-B, 400, and 600-B, No-Fil Adalox A275, 
Champaign Magnum. The open-coat paper design has 
more space between each abrasive particle and doesn’t 
clog as quickly as closed-coat paper. About 10 years ago, I 
purchased a box of 100 of each grit for $200, from a local 
contractor supply store.  

Norton products can also be purchased at Home Depot, 
Grainger Industrial Supply, and on Amazon. Foam backed, 
sanding pads and sticks are also useful for hard to reach 
areas.  

Mark Chrumka 
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