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Publisher's Note
Welcome to th s issue And, hope your new year has been fun so far.

What do ChatcPT, rockets, citizen science, traffic tights, coffee p ,

and robot art have in common? Nothing, reatty Except that this lssue

inctudes artlctes about at[ these topics and how they are great ways to
explore sclence, technotogy, engineer ng, art, and math

lf you are hands-on and want to learn a tittLe about how phys cs,

chem stry, and math can be mixed together in a fun outdoor activity,
you'Ll enloy the rocketry art cte; the first in a ser es We aiso have

a programming exerclse that invoLves a rocket and exptores how
weight, fuet, gravity, and d stance affect the ab tity of a rocket to take

off and tand lopefutty without crashlngl
There's also an articte about creat ng and sharing Mlnecraft wortds

wlth your friends. The secret s in f nding the unique number (called a

seed) that dentif es the world you or your friencls create and share.

But there are atso lots of other interest ng art ctes to read. Wh te

we can t understand exactty what our dogs and cats say, technology
ls being used to hetp make sense of their barks, meows, and body

Language. You atso can learn how concrete is made w th coffee grinds

and oLd books.
Good tuck w th the new school semester and the rest of winter

And a shout out of thanks to lsaac who is our Me and My beanz
feature in this issue Remember to send us your photo and storyl

N eu,r!
Tlnn Stavin.Publisher

bea′ ,z lVlagazine

beanz nagaz ne s pubtished by K ds Code I Computer Sc ence, lnc, a US

501(c)3 nonprof t. We donale about 20% of our print copies to kids nTitle
1 schoots and kids who show up at food banks, hornetess shelters, and

battered women's shelters. Please heip us expand our efforts by donatinq at

KidsCodeCS.orgldonate. We appreciate your hetpl

Our I'lirsion
beanz magazine is a bi-monthty online and print magazine about learning
to code, computer science. and how we use technology in our daily lives.
The magazine includes hard-to-find information, for exampte, a tist of 40+
programming tanguages for education, coding schoots, summer tech camps,
and more.

White the magazine is written to hetp kids ages I and otder learn about
programming and computer science, many readers and subscribers are
parents, teachers, and [ibrarians who use the articles to tearn atongside their
young kids. students, or library patrons. The magazine strives to provide
easy to understand how-to intormation, with a bit of quirky fun. Subscribers
support the magazine. There is no advertising to distract readers.

The magazine exptores these topics: Basics of programming and where to
learn more, Probtem solving and cotlaboration, Mathematicat foundations of
computing and computer science, Computationat thinking, Recognizing and
selecting computer devices, and the Community, gtobat, and ethicat impacts
of technoloqy.
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Visit the Metropotitan
Museum on Robtox

How Long is a Second?

Funny Animats

lsaac emaited us: "l tike
beanz magazine because it
catches me up on the latest
things that are happening
in technotogy. One of my
favorite parts is tidbitz. lt
provides info in nice, bite-
sized chunks.-

How much do you love DGrrrz? We'd love to see! Send a photo
of you and your bGtrz to us at hcllocbetnztnag.Gom. We may
print it right here and make you famous. Bragging rights!
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Rockets have captured the
imagination of peopte for a long time
and white building a crewed craft that
goes to space may be unreatistic for
most of us, there are stitl heaps of
rocket projects we can buitd, fty, and
tearn from.

Modet rocketry is a popular pastime

and a qreat entry point for those
curious about rockets. A good place

to start is with a basic kit and launch

system. Of the many model rocket kit
manufacturers, the "Estes" company
is perhaps the most well-known,
avaitabte. and affordabte. The Estes

Tandem starter kit, which inctudes
2 model rockets and some launch
equipment, retails for around S40.

But tet's backpedat and see how
these modet rockets work- Basicatty,

they use solid rocket propettant in a

motor- The motor is a stiff cardboard
tube plugged on one end with a ctay
nozzte that has a smatl hote through
it. Above the nozzte inside the motor
is black powder packed in such a

way that it burns and pushes gas

out through the nozzte. (A word of
caution: don't ever cut open or try to
dissemble a motor.) When the motor
is hetd in the rocket "airframe' (the

controller and muttipte buttons
on the controlter are pressed. The
rocket motor burns and the rocket
flies upwards. When the motor runs
out, the rocket will continue upward
under its own momentum until it
reaches the extent of its energy or
"top of its ftight", often referred to
as apogee. lt then fatls back toward
the ground. Obviously, we want
to prevent this as it will smash on
impact, and could get a

little dangerous.
Fortunatety, the smatt model

rocket motors have a system by
which, after they have burnt out,
a smatl internat fuse burns for a

certain amount of "deby" time. After
the atlotted time, the fuse burns

into a loosely packed charge inside
the top of the motor, which then
btows through a thin clay ptug and
ejects a big puff of gas into the modet
rocket. This "ejection charge" pushes

off the rocket's nose cone and then
pushes out a parachute that has been
caretutly fotded and attached inside
the rocket. Hopefutly. your rocket
witl now descend back down to earth
safety, ready to repack, reload, and
fty again.

Rocket motors for modet rockets

are sold separatety and use a special
system of diameter letters and
numbers to identify different types.
Model rocket motors come in a few
specific diameters, notabty 13mm,

18mm, and 24mm. Your model witl
come with instructions that tett you

which motor size and power your
rocket can safely fly with.

For exampte, a good motor choice
for the rockets in the aforementioned
Estes Tandem kit is the 86-4. The
letter B indicates a power or impulse
ranqe that the motor sits in. "A"

imputse is the smallest and least
powerfut; "8" is more powerful than
?"; and this continues up to 'G"
imputse- ln most parts of the world,
D through G power ranges are

considered "Mid-power Rocketry".
Beyond G class puts you in the reatm
of High Power Rocketry. For that
you woutd need to be a member of
a high-power rocketry club, have

insurance, and pass accredited ftights
to be able to purchase and fly H ctass

and above motors.

ヽ
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ヽ

cottection of tubes, nosecones,
and fins) the pushed-out gas

provides the force to move the
rocket upwards quickty. Solid
Rocket Propettant (SRP) is one
type of rocket motor that large
commercial space ftights use.

Other systems include bi-
propetlant engines that mix
fueland an oxidizer.

Now back to the modet.
The launch is initiated when
an igniter (a special electricat

′
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match) is connected to the taunch
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/s there a f/7st class section
on this flight?
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White hiqh-power rocketry is a

fantastic hobby, there is plenty to
{earn wrth mid-power rocketry. ln

fact, people have flown extremely

high-attitude rockets and even broken
the sound barrier with modef rockets.

When starting with modet rocketry
it s worth thinking about where you

might fty your rockets lf youaretucky
enough to be close to a rocketry ctub

then it's highty recommended that
you join and attend {ocat Flying days

where experienced modeI rocket
enthusiasts are there to safely set up
the site and equipment. lf you aren't

near a ctub, research the minimum
dimensions needed for ftying your
rocket safety Obviously, this varies

with the power and performance of
different rockets, but a field around

the size of a futl footbaLl pitch
that is not near buildings is about
the riqht size for beginner A- and

B class rockets. lt you l,ve rn a rura.

spot perhaps asking a locatfarmer
or [andowner with a Large piece of
property might be a good option.

Once you have mastered a few

standard model ftights, you might
enjoy researching what other
rocketeers from around the worLd are

buitding and ftying. Lots of rocketry
clubs have websites where members'

buitds and ftights are documented.
Some prefer scale modeting where

they try to make accurate models of
real futt-size rockets; some prefer

sport ftying; trying to 9et a rocket

to go as high as possible or stay

atoft under a parachute for the
tongest duration Peop{e tike to
make strange-shaped rockets or
buitd rockets that go faster than the

speed of sound. Whether you end up

making your own radicatdesigns, or
you simpty enjoy buitding and flying
kits, it's a satisfying and fun hobby
with a great community around

the world.

T
Molors

L
Pordchule Rocke,s!
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BY SIMON BATT

lf you've been keeping up with the
latest developments in artificiat
intettigence, you know that
researchers and scientists are making

impressive strides in creating a chatbot
that can understand sentences and

speak like a person. But why stop with
humans? Who among us doesn t want
to know what their dog or cat
is saying?

Scientists have already been hard

at work making Al programs that can
'understand" animats.

We're not at the level where we can

strap a helmet onto a cat and have it

speak in perfect English, the reason

being that Al is dependent on whar s

catted "machine tearning", where it
takes in information that humans
know to be true and processes it to
get a result. So Al does not magicatty'

know what an animal is saying in a

certain situation, but rather applies
what humans tetl it about how animats
"talk". As such. the Al is timited to what
humans know

But that doesn t mean it has no
value. The benefit of Al is that it can

very quickly compare a use-caSe

against thousands of examptes in

its knowledge base to produce a

resutt. And if you provide that data to
someone who knows nothing about
how animals communicate, that
person can get an answer in
mere seconds

Con Stobodchikoff, author of
Chasing Doctor Dolittle: Learning

the Lanquage of Animais, is currently
making an Al that can read a dog's
facial expression and bark and inform
the user about what the dog may be

thinking. He says that peopte are too
focused on a dog's toud bark and

they completety miss the dog's body
tanquage; somethinq an Al in a phone

app could tea( h dog owlers about.
This technology is atso usefutfor

keeping tabs on wild animats. For

instance, Project CETI is a scientific
program to study how to understand
wild animats, starting with the sperm

whate. lf the research is successfut.

scientists will have a modelthat
can automatically log what a sperm

whate is "saying" and relay it back to
researchers within moments. Muttipty
that across hundreds of sperm whates

in the ocean and an Al can quickty

map oJt the 'neighborhood chatter"
of these gigantic beasts with tittte to
no human intervention.

This technotogy, however, requires

a lot more than placing a few
microphones on some animats and

catLing it a day. For exampte, if you
want to study the catt of a specific

bird, you're bound to pick up other
noises from different species of
birds or even humans catling out to
one another. Al can hetp here, too.
The Earth Species Project released

an open source program ln 2021

that can tisten to and separate out
the different catls. 5o, not only can

Al identify an animal cattamongst
background noise, but atso determine
what it's sayinq.

We've come a long way in such a
short time. b
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' lf you have ever used or seen But did you know there are a lot
of other mater,als you can 3D plnt

Tiest them out on your horne prlnte4 '■ |ヽ

printer, there is a good c hat at your tocattibrary, or on your school
'. printer and see what you can makeit was 3D pri,]ung PLA or ABS ptastrc.

These common plastics make up most
fitaments, the tong, cotored tubes that

feed into your 3D printer. They have

been the go to rnaterial for prints for
a long time because ptastidiqielatively

easy to use, metts and.coob quickly,

and is sturdy enough for your typical
at-homep{iqis.

as wett? Sorne might be a tittle more
chaltenging or iequire-.Adifferent type 

-
of machine than single-cotored plastics

but can open a whole new wortd of
design possibitities and options.
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Printing a futty metatpart on a small

home printer is stitt chaltenging. but
you can make somethinq ctose to it.

Metat-infused filaments are a great

startinq point A large pdrcentage of
these filaments are ptastic, but they are

also infused with metat powders like

bronze, copper, and magnetic iron.

They can give your prints a metattic

appearance, make them magnetic, and

even altow them to be poLished

Fully staintess-steel f itament does

also exist, but is expensive and more
often Lsed for engineering pirrposes.

I would recommend trying out the
infused parts frrst before tooking into
that option.

lf you cannot resist going fult metal

though, check out some 3D print-on-
demand services like Shapeways. White

you witL not get to see your part being

printed, you wilt get back a cool metaL

version of your digitaI creation.

Wood

Like metaL-rnf used frtaments, wood
filaments are also,nrred wrth ptaslrc

Although they are only about one-
third wood fiber, the finat prints feel

surprisingly like wood. You can even
prch the type of wood that yo.r think

best suits your prolect, from cedar
to bamboo. This tets you bnng some

naturalcolors and textures into the

heaviLy plastic and metalwortd of 3D

printing

Fun Pl€3lics
As an honorabte mention. I must

give a shoutout to some unique plastic

fitaments. You can find some that glow

in the dark or change from one cotor
to another making a rainbow pattern

on your 3D print. leven used glow-in-
the-dark ptastic fitament to 3D print my

wedding bouquets.

These are att great options to push

your creativity and make somethinq
new on your 3D printer.

or even a borincy batl with your 3D

printer? Then TPE and TPU are the
materiats for you. They are the most

common types of ftexible filament.
White they witL not get as stretchy as a

rubber band, they will be much softer
than the typrcal plastrcs used to print.

I was abie to make some bouncy dice

and stretchy SiLLy Bandz bracetets with

these materiats on my printer.

Niniaftex is a qreat starter brand

of flexibte fitament. Just be sure to
pay ctose attention to the company s

recommended printing temperatures
as stretchy filament can be a bit finicky
and may create a spider-web-tike
pattern on your finat prints.
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BY■M SLAVIN

What is Pi? lt's not the baked food we
eat. Most people know it as March

14th, -Pi Day', because the numeric
date is 3/14 or 3.14. However, Pi is

more than a day and more than three
digits. lt's a number with no finite
value.

Pi is the circumference or distance
around a circle divided by the circte's
diameter the tongest width inside
the circle. A circle with a diameter of
1, for example, has a circumference
of Pi or 3.14 to an infinite number of
places. ln other words. Pi is a ratio. lt
compares two or more numbers to
indicate their value in retation to each
other. As a number, Pi never ends tike

the ratio yi, which is equat to exactly
0.25. Nor do the numbers repeat,
like the ratio 1/6. which is equal to
O.166666 with sixes going on forever.
The ctosest ratio for Pi is 2217 but it's
more commonly written as 5.14 with
lots of numbers after the 4-

Pi has two aspects that people

find fascinating. lt's possible to
catcutate Pi to a mittion or more
ptaces to the right of the dot in 3.14.

For exampte. the first 18 digits of
Pi are 3.141592653589793238. And

it's atso a useful number for quick
calcutations.

The first documented use of Pi

happened about 4000 years ago
in ancient Babylonia with a tablet
that calculated Pi with a value of 3.

They catcutated the area of a circte

by taking 3 times the square of the
radius of a circle, the distance from
the center of a circle to its edge or
circumference. The Egyptians in the
Rhind Papyrus from around 1650 BC

catculated Pi to an approximate value
of 3.1605.

The Greek mathematician
Archimedes of Syracuse (287-212

BC) made the first catcutation of Pi

by measuring potygons inside and
outside of a circte. The Chinese
mathematician and astronomer
Zu Chongzhi (429-501) used a

simitar approach to calcutate the
circumference of a circle. The use

of the Greek letter for Pi started in

the early 1700s with the symbol
popularized by mathematician
Leonhard Euler starting in 1737.
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