Experiment 1
Let's check the connection between direction of the dry batteries and the direction of the current ”

m=zh | Multi-Functional Electric.Car.- Model NR nuoduction e YR

u %Use a pair of scissors to
Haxusun In accordance to the new course of study by Ministry of Education, Culture, Sports, Science and Technology.

cut out parts with

the frame, be careful x ¢ . o " ) ’
. Pre pare for experi ment %Please check the flap of the box regarding the items inside II not to tear off by hand A ﬁ Let's predict the direction of the motor e S T e T e

after changing the direction of dry batteries B @After use, be sure to remove dry batteries

Preparation A: Prepare vinyl leads ~ OAs shown below, Cut the vinyl leads. . _ — S :
% Make 3 of the same thing, OPinch and pull the vinyl of Same, turn opposite
please keep extra vinyl leads in case of loss or breakage. vinyl leads pillar J
Change the direction of dry batteries
[P 2 »
. e e -—‘-— %}/\\

propeller board
(remove from
/ the flap of the box)

how,to connectithelgalvanometer,

%If you want to see
the direction of propeller,

Oconnect galvanometer between

A/\\  2ttach this board//—-—\ green leads and switch
¢ 6m——— ¢ 6m—— % / #Please use the galvanometer
/ provided by the school
Jx | green leads
| \\\‘\\:IZ"”// circuit diagram
. . . . [}

OPass the vinyl stripped leads through the hole in the plug twice, Preparation B: Assemblyv of parallel plua and switch . / M-®

twist firmly so that leads do not come loose P ’ yorp piug Let's predict the direction of Olnsert into / - alvanometer

; the cross hole | _POsition to o \
) ) ] the current after changing the / € onnect the It
- Olnsert the parallel metal Olnsert the switch lever into the switch stand. direction of dry batteries red leads / galvanometer

OWhen attaching the plug to leads of motor ) ; fittings into the parallel plug Then, insert plug into the switch __ N /

or socket, pass the leads through the holes *Mfa'lf Slu“zth(;é vinyl position of Prediction inyl leads

f plug once and then twist it! ofthe leads do not it ;
o P9 2 come out _ plug insertion Same, turn opposite
N [ sInsert the plug ’
N all the way in
vinyl leads K O 7 Y W2 O Pﬁ
X

ok 'd\ vinylis
ack side 4 coming out _

view / sl NI I TS IR e S W) N\, (sideview ) | T e N~

*Do not directly connect dry batteries toonly

the galvanometer
% As shown in the figure, prepare leads. 1 Vinyl leads (Plug on one side)

xperiment 2

2 Vinyl leads (Plug on both sides)

@=@ red leads of motor (Plug on one side)
red leads S~ motor
= S @ g

7/

ﬁ Let's predict the speed of motor
with parallel/series connection
compared to the speed of motor
with 1 dry battery

% Before the experiment, keep the switch lever off
position to connect
galvanometer

|1
\\\\\\\/I\U "

Prediction

J Prediction NN
PlugtHow,to uselparallel/plug’and{dry;battery,box same, turn faster

same, turn faster
\_ J

position of plug insertion

;

Preparation C: Attach the propeller to the motor

batteries
(sold separately)

P>
)

connected to the side

. A = 2 T T o, position to connect
Olnsert plug into the dry battery box | dry batteries connected in series | | dry batteries connected in parallel | NS eea e DGR {Datteries Do not connect galvanometer
% Pay attention to the orientation of the plug % : . tne
%Pay attention Olnsert the plug into PResult ¥ drv batteries in the T,
Stibepig " theparale plug.Then, di?lection as shown Y
: plug 1 ofthe plug insert the parallel plug into — paraler | Y TR perelet | (B
/ AA manganese dry the dry battery box plug Parallel

#Pay attention to the orientation

Let's predict the strength of
of the plug and parallel plug ﬁ P 9

current with parallel/series
connection compared to
the speed of motor with 1 dry battery

Prediction
same, stronger

dry batteries

P H % Insert th llel pl ly aft
Be careful of short circuit eSS
*Let's compare the brightness

mwumm when you change the motor to miniature light bulb

~ *Keep the miniature light bulb firmly in the socket
OtPhuet t:zgﬁg{d(;:nall) to OAttach the motor to the motor cover Olf you use symbols to represent
- d?nsert oho motor axis oropelrstop a circuit diagram, it is easy to

¢ understand how they are connected
into the gear

Let's try! Let's check how to connect batteries and check how to fly the propeller.

- . . *If the dry batteri k, it t fly.
(OChange the direction of dry batteries so that wind comes down @ dry batteries are weatk, T may notfy

SUse th hold *Fit firmly
%Use the gear holder - o
which is attached to the frame WDraw a circuit diagram

using symbols below!

*Let's check how the propellers with

| circuit symbols | parallel or series connection fly \ position to connect Q \ position to connect
e i , — ) to the galvanometer L — ) tothe galvanometer
compared to the ones with 1 dry battery ;..o propeller & Remove propeller &€ ‘ )
dry batteries | switch stopper ) stopper 7,
lus pole f minus pole |
R | g = 28
I | Keep your face away from

_______________ the direction in which propeller fly up

motor | galvanometer | Tégltakt)trlg

i Doy Wy /2 ' <y
! ! \\L 67 Ry i g
| | series connection of dry batteries i ' 76> | parallel connection of dry batteries

motor cover

=
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Let's try! Let's run a motor car with miniature light bulb

. . . . @Please use manganese dry batteries for this experiment.Alkaline batteries and rechargeable batteries
P re pa ration D' Assem b | e motor car @Please use manganese dry batteries for this experiment have large current, if you accidentally connect plus pole and minus pole directly, dry batteries and leads
= @After use, be sure to remove dry batteries OAttach the socket (miniature light bulb) and car body cover by connecting the drbatteries in series get hotand it may cause burns or fire

@Please read precautions written on the dry batteries body carefully before use.
@Do not mix different (manganese, alkaline or rechargeable) or (new and old) batteries to use.

*Insert the left and right claws @00 no o th batenyor e o shck
@ STE P 1 T @ STE P 2 into the holes in the car bOdy @Do not put small parts in your mouth
. Prepa ration before assem bly so that they do not get Car body cover @Please use leads and sharp parts carefully as it may cause injuries.
Ocombine testing benchand | *Cut Ets‘ @\ OAttach the dry batteries box '

caught between the
: motor and the socket.
the car body and install tires carefully Oremove propeller opeller and switchtothe carbody ~ AA manganese dry batteries
stand and motor stan stand (sold separately)
|~
=

@Please hold the flat surface of metal fittings. If you hold the edge, you may cut your hands.
: @®Do not connect more than 3 dry batteries to miniature light bulb
*#connect socket with @After the experiment and learning, be sure to remove dry batteries

leads to the leads of the

motor of same color

motor car with
car;> miniature light bulb
e
1h <§§ s
X<

% Keep the

switch off miniature light bulb

)
socket (‘—!—‘J
=

% Make sure the gear (big) claws
fitinto all the tire holes

testing bench .
ing *lInsert
the socket

#If the motor does not turn,
or miniature light bulb does
not light up, please check
the connection

% Push the tire firmly to prevent
gear from spinning

.....

QOinsert the tip of car body into
the hale of testing bench and rotate it

Theview testing bench e
from the back N7 ,’>
——" Nz
!

Series connection of dry batteries @When you run thg motor car, please do soinasqfe apd \_Nide plgce )
| y @If the motor car hits the wall and stops, change direction immediately or off the switch

Let's try! Let's run a propeller car Let's try! Let's explore the use of solar power!
Connect the solar cell to the motor, ;g"r”l‘e:;j;;e;‘)'mposes
change the direction of the shining light, (sold separately)
and then observe how the motor turns
Oremove motor and socket (miniature light bulb), assemble while paying attention to Cast different shadows on the solar panel
Experiment 3 the orientation of the batteries and how to connect the wires. ﬁand observe how the motor turns ' NS Z Swii
1 . 2
Let's check the strength of the current using motor car / /4 : . >
If the motor does not turn, check the connection shadows % % % % AN[E \\*\‘\ili"’/o
solar cell— o - S
Let's predict and compare the speed of Let's predict and compare the strength of the current of motor, 2 (
ﬁ motor car with parallel/series, ﬁ to the strength of the current of motor car with 1 dary battery ﬁConnect o galvanometer and observe the strength

connecting position
for galvanometer

to the speed of motor car with 1 dry battery

of the flowing electric current.

Prediction
same, stronger

Prediction
same, run faster

miniature
light bulb

ﬁRepIace the motor with the mini light bulb, ~A
/%

Dangerous!

_ Do not connect dry
batteries in the

same, stronger

check with the galvanometer,

and observe the brightness

Socket

How;to attach

. X 1 I 1
direction as shown Let's try! Let's run a solar car solar.cell
OpPay attention to how the wires are connected and arrange OConnect the wires to
——————————— the cap attached with
the solar cell
parallel connection @ Eggnemng
of dry batteries
y -
Olnsertinto
the cross hole ggj Suppor>T
Lopillar sy
X OAttach a rubber band
\kﬁ»

to the motor stand and

Olnsertinto insert the solar cell
the cross hole 4 p—
Series connection e .
q grip
propeller car of dry batteries bber b i
[ Solar car | .
T3
\\\\\jt\lu,& \\\\\iliu,//

position to connect <7 position to connect position to connect | o

to the galvanometer [L—/ to the galvanometer to the galvanometer ~<solar cell
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