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What is Solenoid ?
Howdoluseit?

This book, illustrated by a Solenoid manufacturer, Takaha Kiko provides
introductery explanation on how to use a Solenoid.

This will allow you to select a Solenoid and use it with ease.

Original Work : Students of Kyushu Institute of Technology
Internship students, who did not know anything about Solenoid.
Original work was created after hard work of investigating into
Solenoid. It is intended so that a student at the 3rd year of junior
school can understand.

Manga Work : Eiji Miruno

A renowned manga artist, famous for his works in

the technical manufacturing industries, such as
"Crying on Astringent Technology”. With his unique
perspective that depicts the manufacturing industries,
his works are very popular. He has been collaborating
with Takaha Kiko for the “Solenoid Contest”

and “Poster Contest”.

- All the materlals
7y are here,
Lat's starm making

It is not good to choose
In your way.
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50 TJDetectIVes

E Please read from right to left.

Original: Students of Kyushu Institute of Technalogy
Manga: Eif Miruno

A pervert |

| have no idea what ‘\‘

If vou are troubled
about somathing,
let me help,

ta dofor the Summer
holiday science project.

You need help,
young man?




| won't move. No, I'm fine.
Not until you Please let me
talk to me. through.
~J ’
h"‘h

QO '{ There is no
Actually, | am other way.
stuck on my Ill just try to
science project. make this [ [Helsinsane.

shart. Batter to
ignore him. &
' | see !

o Then, use these.
s
A e —

' /y;
<
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This is a Solenoid.
Do you know what
this is?

]




We are not done
until | finish talking
about Solenoid.

Do you know what
a Solenoid does ?

\

Thank you sir.
Goodbye.

Then, let me
teach you.

When current is
passed through the
coiled copper wire,
the copper wire
becomes magnetic
and the plunger is
pulled.

N\

A Solenoid is a
component that
moves an iron rod
called plunger to
maove rectilinearly.

It is used in rﬂam,f7
ways around us.

Openings

That's not

Ifit can only ‘pull’,
this cannot be used
in so rmany ways.

Shift levers
of cars

& closings
of cash
rmachines.

necessary true,




Pull
Solenaid

Push
Solenaid

S

Solenoid that creates

“pulling” movernent is called
a "Pull Solenoid” and a
Solenoid that created
“pushing” movement is
called a *Push Solenoid”.

Pushhar can be connected to like this.

*\w

Spring

| see, There are so
many types.

There are maore ! Such as
the self-holding Solenacid...

Goodbye young man |
See you again !

Excuse me

Explanation Chapter END

Wa got a report for 2
suspicious persan, Can you
ome to the police with me




Selection Chapter ‘

f ;*if{%il\

Ha ha ha ha ha

' What should

| don't have any e

particular thing m-:'_i e for the
project 7

that | want to
make.

Wow |
Why are you here ?

g
[

Wow | There are
too many types.
| guess [ just go
with the
cheapest one.

s there any problem
with that? As long as it
works, then it does not
ratter.

A big problem!

A Solenoid has to be
selected with its purpose,
otherwise it is
meaningless ! It is like
choosing a different
thickness lead for your
rnechanical pencil.

| told you that we will see again.
I haven't even finished talking yet.

Young man, you were about
to select a Solenoid just by
Its price.




Then, you think.
Now, you think.

But | haven't figured
out what to make yet.

brg 1 hour later

LAL2ED v E
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Why don't you use this ?

Using a pull Solonoid.
It is pretty good.

Such a snob.




First, | will let you know

the 4 most important

elernents for choosing

a Solenocid.

What is the
difference ?

Now, | am lost

A Solenoid called CA12570060.

- Pull force and stroke

* Duty cycle

» Type of power source

+ Size
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Ok, | will explain from
the beginning

and stroke

This is a pull force
characteristic chart that
shows the relationship

between pull force




the necessary pull force is

#1[MI=100g

With the rise of the termperature,
the pull force decreases

S0 you do need 1.5 times the
narmil pull force,

which is 1.8 [N]

A

s

T

| see. With the principle of leverage,

0.6[N]x4[cm] = 2 [cm]=1.2[N]
Stroke 10mm.
So it meets the condition.

That's right ! The figure displayed
with % at the upper right of the
table is the duty cycle .

Certain duty cycle has

limitation on the amount of

electricity you can transmit in one

ga, 50 you better watch aut.

Stroke “0",
when not -
pulled.

fﬂnﬁ

Stroke “10”

"Stroke” is the distance
of the plunger movement,

Next, we talk about
duty cycle.

This is the time
required to transmit
electricity to
Solenoid.

[N

Diuty tirme

You can use this

Dty eyicle = ——
to calculate

Duty time == Repeds time

-

Say you transmit electricity with

ane |ames:| ase  amswas| | | the duty cycle of 50% for
&% =1 400K, Lh = s
e - 1 min, do I need to the recess time
| e - of 1 min as well 7
E e W
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I'll go with
that!

If you can’t figure out
OK ! the duty cycle,
you select the continuous
@ dl._lt‘l.l’.

Next we talk about

voltage.
See this chart.

Solenoid does heat up if you continuoushy transmit elactricity
With the rise of temperature, the pulling force of Solenoid
weakens. If you use it with electricity that is over the limitation,
it may break down so it is important to confirm the duty cycle,

Usage rating table
Standard Class A Insulation

No. G | DOBY | DCI2V | DC24V
CA125TOOE0 B | egnne. | 25% 6%
— T - ack | 10
catzsiozzo | 2z | —  Gmeee | s
oA 28T 0O d B0
CatBToes0 | sa — — | Caminm

e rGIEanan

This is the usage rating table, used to
determine the details for Solenoid.

It says DCoV, DC12V and
DC24V under the voltage.




Then, we will go
with 6V |

It should require around 4
AA alkaline batteries for the
usage with voltage 6V.

Square batteries have low
current values so they are
niot sultable,

Finally about
the sizes.

o

Voltage 6V of
continuous
duty is

CA 12570060,

If you just want to purely move this, the size
doesn’t matter. But Solenoids are usually
inside machineries so the sizes must be
reviewed so that it can be fitted inside.

Can'tgoin ~!

But it has been
narrowed down
to one so there
should be no need
for that.

\_V_/
e’ 1%

12
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The sizes of the

P

p——

| [ R 1
// | {C ).,

Solenoid are all here.

REe

L\ A%

L

All dimensions of
Solenoid are displayed

b

Wow!
Too many numbers.

W

These are all external
dimensions, displaying
all the required sizes.




satistactorily, when water
drops attach to the surface
or when it freezes due to
temperature decrease.

It is better to consider,

h, where you place them.

It is difficult
even to choose
a Solenoid.

When do you stop
talking to yourself !

14
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Is this the
police?

We have an
intruder in
our house...

\

q‘ You won't

trick me
again !
Goodbye
young man!

HEOCE END

See you... again...
in the "work chapter”

Y |

Aw. This is the
second floor...
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Work Ehapter

You are making this right?
| will help you. | got all you need here




This is stealing.
But the

professor
did say ...

Where did
you get
all these?




\\ "
First, we make

the base and
strut.

-l
.

W\
.

3 %

:p"',-ff”"'

All the materials
¥ are here. Let's
start making.

Next,

we drill a
hole to
the strut.

_) What do
you mean
"you don't
know™ 7

 ——

| have been wondering.
What is this?

The component, where it throws

the ping-pong balls were going to be

made out of plastic. But | found this
by chance and decided to use this.

.

Is that so?

18



Attach the
Solenoid to
the splint.

Connect the
throwing arm
to the crank.

Decide the P'U'Ei[iﬂll
of theSolenoid and
drill a hole.

Also decide the
strut position.

Usually, for
Solenoid,
it does not
matter.

can do that. Hey,
which side should the
“plus” side be?

It's
connected.

19

Ok then, this
should be ok.

Ok then,
we will now make
the circuit for the




We are not Then, let’s switch this on !
done yet.

Hold on a sec. !

Why?
The circuit
has no issue.

Do you know about counter
electomotice force?

If the power is off, the
current may flow backward.
This force create adverese
affect to the circuit.

We use this diode.
We can prevent Then,

counter electomotice what should

Although, this simple circuit
should not be affected anyway. \




It's ok to switch on

It's done now. This should
be connected

Ve are using the
lewer F:-FI‘II:ZIFI!E
You can even

change the

pushing force

by maving the
support and the
Solenoid position




Why are you here ?

| wanted you to
Know more about

It is embarassing,
even for me.

the Solenoid. 51?'”‘;_? for
tricking you.
You should stop this. :DW Ei’d you | | There must
nd itt have been

Using
Solenoid by
yourself?

It was fun.
| do want
to make

another one,
But..

another way,

|
2
\




Solenoid Detectives

Original Concept Students of Kyushu Institute of Technology

Manga Work Eiji Minoru
Published by TAKAHA KIKO COLTD.
958-9 Ariyasu, lizuka, Fukuoka Prefecture 820-0111, Japan
Telephone 0948 -82-3222
Website www.takaha.co.jp

'l.#"..ulijﬂ S0l wd

A contest for cre::twe fwr.ntmns using 5&I’£ﬂﬂfd’

For unique works using Solenoid,
Visit our website ! www.takaha.co.jp/solcon/

Visit us on our online direct sales shopping site by
Takaha Kiko, for Solenoid.

www.takaha.co.jp/product/

269 types of Solenoid
Same day shipping.

Free Download for 3D CAD Data
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