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Electric motors come i nig.
Some run off DC power,

There are brushed and
phase and three phase
synchronous, stepper

¥

I n the car,
fstart the e
fToperate the
T wipe the wi
frun the fan,

fTpump the washers, rai
just the driverobés sec

They can even power
the same physical pri nEEE=

Over to you:

T This investigat-ebheasesatheeMptshowh

fixed conductors, with a moveabl e m
T Build the system shown in the seconp
For clarity, the magnet has not bee
T Push it right across, so thatgew sy, e roc
mi ddl e of the magnetic field.E :
T The power supply is set to 3

5o of 355 3ok J ol 55 wlh
T Press the push switch, and nc¢ pper

1ol 1o = b= ist is b=l
T Next, flip the magnet over s ut h
T Press the push switch again. Witat 1T 5 t1tne di ff
T Reverse the current direction by rotating t he
(short Il ine on the ymbol) is at the top.

n you press the push swit

S
T What happens now whe
p

T Change the power su
thro

l'y voltage to 13.5V. Thi

c
©

gh the rod.

T Can you see any difference when you cl ose t he
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So what?
Herebs the underlying theor: —
fa current is a fl ow acfh aerlgee gat i
Oparticlesd found in all a
T when el ectrons move, they etic
Tthis interacts with the ficx . Mmic
ing attraction / repul siongs N —Xt ac
angles to the current direction and to the ma
Fl emi ngdsandeRul e:
John Ambrose Fleming devised a way to work out
as mbeor) :rul e

Motion Cl amp lyediamd to the corner of an i

thumb, fore finger and-amngrterse tfoi reg

4

ot her. ThenForleiméngertipeoint & al @dn

B Field(from North

pol e

t o

Scenthr @ofl ien g e«

e thGurrent (from positive battery t
' The Mohwmow points in the Mbitrieoont.i on

Current

For your records:

Copy and complete the following, using your ob

T The magnetic field exerts a f earncgel eosn tao ctohned udci

t he and to the direction of the

T When the magnetic field is reversed, the

T When the current is reversed, the

il ncreasing the current, increases the

Compl ete the following version of Flemingds mo

fUsing the . ... ... ... hand, hold the thumb, fo

T Keeping this shape, move the hand until the f

(from .. ........ to .) and the centr

t o . )

f The thumb now points in the direction of
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The electric motor and hybrid
El ectric motors usually consist of a coill rot a
magnet or an el ectromagnet. They rotate becaus

There are two problems to be sol

fmaking electrical connecti on 1.3sunmmujj._.5 tatin

freversing the current at the _f“-’_ﬂ:"' me .
Two solutions are: 5 — | v

fuse slip rings with an AC sul

fuse a commutator and car bon it h a
Over to you: 5 s
This investigation uses any of/|. .ockt
They use a commutator and carbﬁ oT. B | .
T Build the system shown oppos / pov
Press the push switch, and wi¢ Lter
T Next, keepwtihehpedlmwsed, and [ .~ __Jon
mot or shaft, or against the plastic wheel att
ammeter reading as you do sp— _

) ] Mot or sp&€adrent| in A
T Press the push switch againg P+—ess—onr—tHh s ha
Ma x i mum

wheel to stop the motor rotatisrlugwfor a—mdg me nt
the ammeter reading as you '"'UzaeLer
T Copy the table, and complete Tt WitiT your mez¢

Mo st motors rotate, so how dopg

The top diagram shows a

appearing into the sheet

netic field from left to right. Curr

per on the | eft side of the coil, ani
Usi ng thhaendL erful e, the coil sides move in the di
the blue arrows, and so the coil s rot
back of the coil, because thearreglceu:N ws
the magnetic field.)
When the coil reaches the position shown 1 n th
no twisting effect as the forces on the sides
Momentum carries it past that position.
We now reverse the current, so thaN—;'{ Swwezf C

shown in the third diagram, the fo

Provided the current reverses again at the rig
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So what ?

There are two
lusel-r pnwist h

The picture s
Each end of t
El ectrical co
whi ch moul ds
The coi l i s s
changes direc

2 useca@ammut awvt b h

ways t o reverse the current:

brushes:

howsi nognne form of slip

he coil i's connected to its own
ntact i s made to each ring with
itself to the shape of the rimnewg,
upplied with AC, and so the curr
tion in step with the mains supp

brushes:

The diagram shows the design of a sim)gole comm
brass drum, split into two halyv ted
El ectrical contact is made by c AR thehs.
The coil is connected to the tw»‘!(@ t X
As the coil rotates, X is conne e po
half of the time, and then to the negative su
supply to X.

The pictures show a typical design of carbon b

| arge number

The <cur

We wi

faster
the mot

As a
Putt.
fricti

r

n

o «Q o

For you

T When
T When

CoOi

t

r

of coils, and so requires a more

w2i

w2j

rent 1 s a minimum whewhy?e motor is spi
see that when a coil spins round insid
it spins, the greater the voltage and t
ion. Otherwise, we could switch off the
sult, at full speed, the overall voltag
it another way, when we ask the motor

n of wus pressing on the axis, It needs

r records:

he wor k

unni

ng

done by the motor increases, th

freely, at maxi mum speed, the cu

generates a voltage that opposes the ext
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