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An electric powered rocket
A Speci al Mortdés Col u

ELECTRIC POWERED (SORT OF) ROCKET

My goal is to demonstrate the feasibility of an electric powered craft flown
to a rocket profile; specifically lift off, apogee, and safe recovery.

| plan to cover: Why use electric power, what is a rocket, stability, the
AVertical FIlying Objecto (VFO) craft i
and future non radio controlled crafts
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TEAM PITTSBURGH editoros note

is published bimonthly by the They Really Do Exist! Jerome Apt
Pittsburgh Space Command | recently had the pleasure of Please take the time to read the
NAR Section # 473 attending one o f obitSasy of Je@me Aph fathes of Jay

launches near Clintonville, Pa. Sam Apt, on page 9. His passage is a Pitts-
is like the Wizard of Oz, the man burgh rocketry milestone. Jay (founder
behind the curtain that runs the entire o f Pittsburghos or
launch himself. This was a high Steel City) received enormous support
T power launch and | had a great time. in his early rocketry experiences from
creditis given to the author and to | flew a couple of G motors and an both his parents as did Elaine Sadowki
TEAM PITTSBURGH. H143. Samdés | ar g ealsa froomiwets.oThat dupportwfittered
was a J. He has an excellent field. down in many ways to the Pittsburgh
AD SPACE in TEAM PITTSBURGH]  This is a great field to do a level 1 Space Command and became part of
is available free to certification. The nice touch though our roots.
is that he has a recovery team to re-
trieve your rockets. The Amish re- Good luck to the PSC mem-
covery team. bers at NARAM. We 6 r
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An Electric Powered Rocket

By Mort Binstock model rocket motors will provide thrust in space however
our models will not be stable. They require air pressure
on the fins for stability. My proposed craft also requires
air to achieve stability.

PSC member Professor Francis Graham discov-
ered many years ago that a stable model rocket could be
flown without fins. Professor Graham flew a cone shaped
rocket. The cone shape provided the stability. About a
year after Professor Grahar

The world is developing new sources of electri-  tyri Model rocket came out with a cone shaped rocket.
cal power that meets these requirements, specifically cent uri di d not acknowl edge

solar, wind, hydro, and wave/tide power sources. Mod- M ket lik ftis int tina. it haped
ern batteries, electric motors, and solid state controllers y rocketlike craft Is interesting, 1t 1S cone shaped.

are starting to allow for the replacement of fossil fuel ~ VERTICAL TAKE OFF (VFO) CRAFT ITSELF
burning power with clean non polluting electric power. One skill | do NOT have is that of an airframe

One can now purchase battery powered power designer. My craft is a kit manufactured by Electrifly
tools, lawn maintenance lawn mowers, edgers, blowers, named AVertical Flying Obj.
hedge trimmers, and even chain saws. Today one canf or mer Iy named the @APOGOO,
purchase a totally electric car, the Tesla, plus Hybrids. Stick.

Several major companies appear poised to manufacture VFO SPECIFICATIONS

totally electric cars. | did some math to approximately convert the
| recently rented a Toyota Prius Hybrid. We  performance data of the VFO to common model rocket
drove it for 5 days on 3 gallons of gas getting 55 mpg. terms. Motor size (1/2A, C, etc.) poses an interesting cal-
Every time | took my foot of the gas pedal the gas en- culation and for the same hardware varies with the flight
gine stopped. Every time | put my foot on the brake the profile. A rocket motor is capable of delivering all of its
battery charged through a process called regeneration. power within several seconds and is completely con-
The Prius was most delightful to drive and fuel effi-  sumed during the flight. The product of its thrust and du-

WHY ELECTRIC?

We now live in a marvelous era offering many
new technologies. One such technology, electric power,
is undergoing a revolutionary change. Society is now
looking for renewable clean non polluting power. Mod-
ern electrical generation may be the answer.

cient. ration provides the alphabetical motor (1/2A, C, etc.) rat-
Electric power is also making inroads into  ing.

models. We now have electric powered free flight, ra- On the other hand the battery cannot be com-

dio controlled, and Control model air planes as well  pletely discharged in seconds but rather in minutes. | plan

as electric powered model cars and boats. The perfor- to shut the motor off after several seconds to prevent an
mance of these models is impressive and includes verti- out of sight craft. Therefore the VFO has two ratings, one
cal flight, 200 mph fAj et spasedon the limied filght durafion, e ®h the p&entfalo r

mance models. flight duration. Interesting!
| plan to explore an electric powered craft The velocity of the electric thrust is much slower
flown to a rocket profile; specifically lift off, apogee, than that of a rocket mot o
and recovery. matches the speed of the craft. This should allow for a
WHAT IS A ROCKET closer speed match hence higher efficiency. In practice

Model's and oy frocker RSl a4 ONISES lop 8 puer trus
by many Afuel sd such as Bapng%a nce§l&y\ﬁmécp ,OW rﬁam%oglt%/.i t es,
hybrids, pressurized water, Stomping’ Springs’ Freon, At the time of this article the VFO has not been
baking soda and vinegar, and more. Not all of these completed nor tested. The following data is based on rea-
motors are true rocket motors, only those that propel Ssonable calculated estimates:

the rockets by throwing mass out. Model Weight: 10 ounces
STABILITY Thrust: 5.6 (~6) Newtonds
Our model rocket action/reaction motors will  Motor Rating based on a 4 second flight-D6

propel a rocket on earth as well as in airless apace. My
proposed rocket like craft will ONLY work on earth
where there is an atmosphere. Interesting side note, our

3

Motor rating based on total battery capacity (300 sec-
onds):K6300
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FLIGHT PROFILE

| plan to fly my VFO to a strict model rocket
flight. If all goes as planned this flight will consist of a
powered lift off to apogee altitude (estimated 4ec-
onds), engine shut down, circling glide recovery, engine
on at the last minute to achieve a nose up landing. Se-
guencing will be remotely controlled by radio control.

| hope this model will fly as predicted and that |
will have the skill to operate the radio control properly.
Whether the flight does or does not work, this will be an
interesting learning experience.

FUTURE NON RADIO CONTROLLED FLIGHTS

If the VFO works | can visualize non radio con-
trolled free flight
based models. | envision the model equipped with an
electronic circuit that would activate the lift off when
commanded by the launch controller, shut off at apogee
and then activate the recovery device. Just recently simi-
lar devices have been just developed for gasoline pow-
ered replacement electric U control model airplanes.
These newly developed complex timers start the engine
remotely for takeoff, throttle back after a predetermined
time, and the turn off for landing.

At this moment the VFO is almost complete
waiting for ordered electrical components. | plan to test
fly it in a large open field and then, if all goes well, at
Camp Lutherlyn. Whether my experiment works or not |
predict it might be the beginning of something new. Bat-
tery electric devices are replacing combustion power in
here to unheard of applications. | will always still like the
sound and smell of a traditional rocket motor.

Good flying,
Mort

THANK YOU: | was most

pleasantly surprised and then
very touched when | received
my copy of Team Pittsburgh

and found that | was the fea-
ture of the issue. | was very
touched by all the attention

by my friends in the
APittsburgh Spe
mando.

| enjoyed reliving the
memories replayed by many

fi r o c k ewittsndy wife and son.| a r

of t he i ssueods
and proudly shared the issue
to the <curre

| am about to turn 75 and fortunately still in
good health and still going strong. | plan at least a few
more columns now and then plus attend the launches
this summer.

Well then, where did all my columns go? Why
did | stop writing them? | had to do some thinking
about this question to arrive at an answer. Basically it
takes considerable time to prepare and write my col-
umn and my time has nicely filled up, perhaps even
over filled - all making for a nice life.

My life interests have expanded. | have learned
to horse back ride. My wife and | horseback and bike
ride several times a week when the weather permits.
We also garden and travel some, Its nice being retired!

I also work out at the
plus fly both model airplanes and model rockets. My
time is definitely filled!

| guess | havpassed the club torcto others. |
feel the c¢club is healthy
come and enjoy it and occasionally contribute!

FUTURE COLUMNS: | do plan to still write a col-
umn now and then. | have two hot items in the works
which | plan to commit to pen shortly.

The most intriguing is an electric powered sort

of rocket [ no, I havenot
Francis Grahamdés cone st al
have it completed and flig

also plan to review a new power tool that is absolutely
great for sanding fins.

Again, thank You for your efforts in preparing
this special PSC tribute issue, and even more im-
portantly in your caring and friendship.

| look forward to see you at the next launch.

Mort Binstock



