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Equipment 

Laptop + spreadsheet 

Power supply 
(about 2V AC) 

Terminal 
block 

Pink wire wound Ns times 
around a plastic coil holder 

Ammeter (AC) 

Voltmeter 
(AC) 

Iron C-core 

Voltmeter 
(AC) 

120 or 240 
turn coil 

For the 120 turn setting in particular, it is possible for large (AC) currents to flow in this system. 
Hence keep the (50Hz) power supply voltage to about 2V AC. Large currents (but low voltages) will 
be associated with the secondary coil, so don’t connect an ammeter to this side of the circuit. 
A primary RMS voltage of 2V will result in a sufficiently strong magnetic field to keep the C-cores 
together, although you will need to hold them close with your hand to prevent the 50Hz rattling and 
buzzing of the cores due to ‘magnetostriction’. 



Keep the 50Hz RMS voltage of the (AC) from the power supply to be just over 2V. 
For the 120 turn setup, this results in a primary current of about an 1.0A. Over the 
course of about half an hour, the primary coil will become quite warm, but not excessively so. 
Note the power supply current limit is 6A, but much higher currents may be induced in the 
secondary coil. The fuse of an ammeter in the secondary circuit is likely to blow, so don’t use a 
secondary ammeter. Only use an ammeter in the primary circuit. 



120 or 240 turn primary 
coil 

Pair of iron C-cores 



Connect a wire loop to the terminal block. 
Wind five turns round a plastic holder, then 
increase turns by two, make measurements 
(see following slide), and then repeat till 
wire is fully wound. 

Hank wire to store 

Wire fully wound (about thirty turns) and C-core 
placed within plastic holder. 



Magnetic circuit 
broken. Current 
only flows 
in primary coil. 

Magnetic circuit 
completed by pushing 
together the C-cores. 
A voltage will be 
induced across the 
secondary coil 
and AC currents will 
flow. i.e. electrical 
power will be 
transferred from the 
primary to the 
secondary coil. 
 



For each experiment run, firstly record the RMS primary voltage 
and current without connection to the secondary circuit. 



For each value of Ns , the number of secondary coil windings, record the primary voltage and 
current, and the induced secondary voltage. Make sure the multimeters are in AC mode! 
 
You should observe the primary current to drop to near zero, and also perhaps a small 
change in the primary voltage. 
 
Repeat the experiment for secondary windings in the range 5,7,9....29. Keep the number 
of primary coil turns at 120. Then repeat for 240 turns, this time unwinding from 29 to 5 
secondary turns in steps of two turns as before. 



Note in our case we assume the resistances r and R are small (only a few ohms). 

Transformer concept schematic 



The C-core pairing means the area 
A is the same for both primary and 
secondary sides of the transformer magnetic circuit. 

This ignores the back EMF 
from the secondary coil, and 
any mutual induction. 

“Rate of change of 
magnetic flux linked 
is proportional to 
EMF induced” 



For the predicted secondary voltages and 
currents, the primary voltage is taken as 
that measured when the C-cores are 
connected. Note this appears to be 
always higher than when the secondary 
circuit is disconnected. 



If 100% of power is transmitted to the secondary coil, then very large currents would be 
predicted. Although a lack of a high current (secondary) ammeter means we cannot 
measure this current, one might anticipate it to be lower than  predicted, given the 
heating of the iron cores implies significant energy losses. (We have also not considered 
mutual induction effects).  
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Note when the cores are 
connected the primary voltage 
rises. So the induced current 
could in principle be higher 
that what is presented. But 
this is probably not the case 
(see later!) 

Assuming 100% 
power transfer 
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A strong linear correlation is in evidence for both 120 
and 240 primary turns, indicating the ‘transformer equation’ 
is a reasonable model. However, the predicted secondary 
voltage is slightly higher, by a possibly systematic amount, than 
the measured voltage. 

Model: 



From Eclecticon note: Electromagnetic induction generators & transformers 

Incorporating mutual 
inductance 

http://www.eclecticon.info/index_htm_files/Electromagnetic induction generators & transformers.pdf
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Transformer Equation (TE) model 

Using the estimates for parameters on the 
left, one expects a much lower secondary 
current than the transformer equation 
suggests. i.e. anticipate the mutual 
induction effects to be significant. 

MATLAB model 

Note in our case the TE model 
works well for Vs prediction. This 
means so some of the model input 
parameters must be incorrect (r, R in 
particular, also k and m ). 


