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|l ntroducti on locktronics’

The hardwar e:

gener ator

The har dwar e:

Threbase generator

fconvert-phasrgRA€ mains into three phases. The:
sources of AC power, or can be |linked as one

Threbase motor

f contains three independent sets of coils, ea:
tating magnetic field inside the mot &r roTlirs
rotate.

Digital oscill oscope

fTis used to study the AC-pdiagrealsy sitrevwmsl;ved i n 1

f can create image files that record these sigl

behaviour phatskestybt eeas.

Current cl amp

fgenerates a voltage that reflects the size al
fis connected to the digital oscilloscope, whi
di splay AC current directly.

Mul ti meter

f measures voltage, current, resistance and a |
1 canrdootldFr awi dl'y changing signal s;

Tdi splays-memassquaoe) values of AC quantities u:
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|l ntroducti on locktronics’

Using the hardware
Thrpbase generator

fhas controls that allow the user to adjust:

T signal amplitude, to 6V or 9V,;

T signal frequency, to 0.1Hz (variable), O0.
fhas red, green and yellow sockets for the thr
fcan deliver currents up to 0.8A from each pha

T has LEDs on each phase t hacti ricnudiitcsat e overl oad
Thrpbase motor

T has three dJegmasndgf tdaitl su,speh a he stihgU1 Wl Ul

to produce rotating magnetic fiel cre
(t vinooréda ind & waodtphnd s o it i s -pkon oew nmoat

1T has a ssaquwier melt or i n which curren ywwru2 re duce
magnetic fields; .

fcan operatepmassea mathngr e( see wor ksheet 4);
fhas a stroboscopic disc to facilitate measur e
Digital oscill oscope

f monitors signalas,yiuwmsgyalalnyd tpirreesents its result
Tfdigosaill oscopes use digital processing techn
(Any oscill oscope can be used for this course
signals simultaneousl! y. Further instructions

Current cl amp

fhas a handle to open the jaws so they can be
fcan be used on AC and DC currents;

M produces an output voltage proportional to th
T has t wo-Irm\W/ge®dmA and 1mV/ 100 mA, all owing meas
fhas a switch to select the ranges (and on/ off

Mul ti meter

T For voltage measur ement :

pl ug pr cddbWHD(ionrt equi v&lOddn;t , ) and

select the range, either AC or DC;
fconnect the probes in parallel with the d

T For current measur ement:

pl ug pr ohAdsid 1AG(toc0 equi v@O®Mnt ) and

select the range, either AC or DC;

T break the circuit just before or jJjust aft

probes to each end of the break;

(No reading may mean tdhobwbh)he internal fu
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=
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ntroducti on

Power consi derati ons:;:

I n el ementary science and engineering, el

c
P = current I Xx voltage V

locktronics’

I n DC circuits, there is no problem. Steady ¢
t

current are in phase. When a current fl ows

I n AC circuits, however, current and voltage
1 In capacitdoeadsicuagenwi th a pHase differer
T I'n induct dressbdswaletnage wi th a phase differe
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t h ormul a above suggests, to deliver
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t he Resi stor

h

tter which way
ent fl ows, the resistor gets hot!
r

T O 3

o c o
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urrent reverses, t hegllge
he voltage across it f
voltage and current at
rgy i stadeé¢iovepadi tor to

ctric field, andbsaockmeti m
the circuit, as the fiel
enticappwehedel i vered i s

Al t hough

- ~F ® ® T 9 o -
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] Voltage 4 )
the inductor graph, oree| a vol P%Fé O s

rent builds up sl owly. I h /th procesg,
red i n & hnea g nnedtuicct ofri el d. he vol t agfe

w 9 0O O —
c S5 —+c S

The bottom graph shows the Ppituat:i
circuit, i . e. one containing both
component s. Now, the phase angl e
bet we’am dd.9 0

Nett power is now delivered

Real power P=V x | x cos(
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e resistor graph, voltage and cuWmored&édmt

is delivered to the resistor al | t he

capacitor graph shows that the current
the voltage across the capacitor rises.
c
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pply. Once again, the net}@¢ o we\r i~ver ed
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