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Abstract 
We may consider a flat rectangular plate moving horizontally in a vertical magnetic field,motion being in a 

direction perpendicular to the length of the plate. We have an induced emf=BLV[B,L and V having their 

usual/conventional meanings] between the tips,in the length wise direction of the conductor perpendicular 

to the motion.That's the axial EMF. During the formation of the axial emf a current flows along the length 

of the conductor. This current should get deflected in the lateral direction due to the existing magnetic field, 

producing a transverse emf between the lateral edges.If the tips are connected by a wire we have a closed 

circuit condition--we should simply have the Hall voltage between the lateral edges[in the direction of the 

motion].And we can show this by calculation.The question that naturally arises: Would it be possible to use 

these voltages as supplementary power sources in moving vehicles---in moving trains,cars ,airplanes etc., 

utilizing the earth's magnetic field? In fact the induced current running out through the wheels in moving 

trains is at the cost of the engine power. We could think of saving this energy. The other alternative would 

be to use the energy --the energy that is already being wasted.Saving the energy might increase the speed of 

the train by a negligible amount spread over a long period of time.But if we use the wasted energy over a 
long period of time we will gain Ampere-hours--more especially so in consideration of so many trains 

covering long distances. We could also think of storing the charge running out of the wheels and use it in 

future.Another application would be to move objects in the earth's magnetic field by tidal ,wind or hydro 

power[of flowing rivers] and utilize the induced emf in a productive way. We have the ready-made field of 

the earth very much in favor of such enterprise/endeavor  

 

INRODUCTION 
The basic point of this writing is to convey the importance of the earth’s magnetic field

[1]
 

in tapping energy from other sources. Energy wasted from fuel in generating induced emf 

in trains and other vehicles may be put to human use. Energy from the  waves on the 

ocean surface or from flowing water in the rivers may be garnered with the help of the 

earth’s magnetic field which is continuously available to us all over the world 

irrespective of the hour of the day or the night. 

 

A BASIC CONSIDERATION 
Let us  consider two electric cells having electrolytes of the same type and electrodes of 

the same nature. You may take two Daniel cells as an example. One is a large cell with a 

greater amount of electrolyte and the other is a small one. Both will produce the same 

voltage but the larger cell containing a larger amount of electrolyte will run for a longer 

period of time producing the same voltage. Actual advantage is in the gain in terms of 

ampere hours. The larger cell produces a greater amount of energy at the same voltage. If 

the running vehicles are considered as  sources of electromotive force and if we consider 

their running for a very long period of time our basic gain would be in terms of ampere-

hours.  

 

RUDIMENTARY CALCULATIONS 
You may consider the huge number of trains running all over the world starting from the 

advanced countries to the less advanced ones---the entailing loss of electric charge into 

the ground due to induced emf. The induced emf is generated due to the loss of fuel 
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which is spread over a large period of time covering a huge number of trains. For  these 

rudimentary calculations we assume Emf
[2]

=BLv=10
-3

 V 

If a 10
-3

 volt cell consumes only one  1 joule of energy over some period of time,. we 

have, 

W=VQ 

Where W:Energy Wasted ; V:Voltage;Q: Charge 

If  W=1J 

VQ=1 

Or, 

10
-3

×Q=1 

Q=1000C 

That gives us a rough idea of the amount of charge passed in wasting energy at a low 

voltage! Passing all that charge could  take a lot of time. But just think of the large 

number of trains and other types of vehicles running for long hours. If the wastage of 1J 

of energy is spread  over a huge number trains running for long periods of time, the time 

factor is no more so tediously offensive..  

 

SOME DETAILED CALCULATIONS 
Lets consider a train moving in the vertical magnetic field(B) of the earth. The speed of 

the train=v m/s and the width of the ceiling= L 

 

 
                                                          FIGURE  I 

 

Induced Emf=BLv 

Induced Current= BLv/R 

R: resistance of the roof+resistancse on the sides. 
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Power of the Engine wasted by the induced current=BLv×BLv/R 

                                                                                 =B
2
L

2
v

2
/R 

As a specific example let us take B=5.2×10
-5

T 

L=3m 

v=12 m/s=43.2km/hr 

[The above value of speed has been taken in a defensive way to account for slow moving 

trains] 

Induced Emf=BLv=5.2×10
-5

×3×12 V=1.872×10
-3

 V=1.872 mV 

A 10 cm wide strip is considered cross-wise on the ceiling  as shown in Figure I.. We 

take the thickness of the material of the roof to be 0.5 cm. 

Resistivity 10
-8

 SI units 

Resistance, R= l/A 

                     =10
-8

×(3+2.5+2.5)/(0.1×0.005)  

                     =1.6×10
-4
  

Induced current, i=BLv/R=1.872×10
-3

/1.6×10
-4

 A = 11.7 A  

Power wasted by the engine on the 10 wide strip cell=11.7
2
×1.872×10

-3 
watt 

                                                                                    = 0.2562 W 

 

If the thickness of the material is considered to be 1 mm, we have 

 

R= l/A 

                     =10
-8

×(3+2.5+2.5)/(0.1×0.001)  

                     =8×10
-4
  

Induced emf remains the same: 

Emf=BLv= 1.872×10
-3

 V 

Induced Current=1.872×10
-3

/8×10
-4

 A 

                          =2.34 A 

If the thickness of the material is taken to be 0.5 mm the current should be 1.17A 

Not a negligible amount! 

Can we run a device with it?Well, the resistance of the device will in all probability be 

sufficiently large to reduce the current by a considerable amount. But we don’t need to go 

that far. The induced emf acting through the gadget and the connecting wires will oppose   

the driving induced emf of the strip cell on the roof.. One may think of using wires [and 

the gadget]shielded
[3]

 from magnetic effects to get the advantage of running some device 

It would be  convenient to add up the voltages of  several  strip cells by using some 

suitable circuit arrangement. 

 

A better idea would be to collect the charge with a capacitor by connecting it  to  the ends 

of a strip cell of voltage =1.872×10
-3

 V and cell resistance=8×10
-4
. 

 Suppose I use a 1F capacitor. The time constant for the C-R circuit,=CR=1×8×10
-4

 s is 

negligibly small. 

Charge accumulating on the capacitor=1× 1.872×10
-3

 C 

=1.872 milli-C 

If a 10 farad capacitor 

[Ex:http://www.youtube.com/watch?v=_wBkHyb8zkchttp://www.youtube.com/watch?v

=_wBkHyb8zkc] is used then the fully charged capacitor will contain 18.72 milli 
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coulombs. About 63%[=1-e
-1

] of this amount will accumulate in the time  =CR which 

will is an extremely small interval of time. This charge may be transferred to some object 

and accumulated for future use in the particle accelerators. If we arrange thousand 

transfers in an hour, 18.72 coulombs will be obtained from a single strip-cell circuit, in an 

hour’s time. The cost of running the gadget working out the transfers has to be compared 

against the economic benefit obtained from the charge procure 

 

ALTERNATIVE-TECHNIQUE: 

Now let us considering detaching the 1F capacitor from the Strip Cell after the capacitor 

has been fully charged, remembering that the time constant for the arrangement was very 

small. We connect the charged capacitor in series with a high voltage, 1F capacitor and 

a 10,000 ohm resistor and start a discharging process. The effective  value of capacitance 

is approximately 1F and the time constant =CR=10
-6

×10,000=10
-2

 seconds which is 

reasonably small. 

 

 
FIGURE II 

Now, 

0

t

CRQ Q e


  

Where Q0=1.872 milli-C 

Net capacitance C10
-6

F and R=10,000Ohms 

0

1
t

CR
dQ

i Q e
dt CR



    

Magnitude of the instantaneous current 

0

1
t

CRi Q e
CR



  

Average value of current in a period of 1 second: 

1

0
0

1
t

CRi Q e dt
CR



    

 
1

0[1 ]CRi Q e
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6

1

10 10,000

0[1 ]i Q e




    

er 
100

0[1 ]i Q e    

Or 

0i Q  =1.872 mA 

Therefore an average of 1.872 mA would flow through the 10,000 ohm resister in 1 

second. The average value of potential drop across this resistor would be 18 volts . If a 

100,000 ohm resistor was used the potential drop across it would be about 187 volts but 

the time constant of the C-R circuit would increase to about 0.1 second. Such a value for 

the time constant would not be an impediment for our work.. One should understand that 

the average value of the current is quite high if one considers the period =CR. But it 

spreads out in an interval of one second. It is quite interesting and also important to note 

that the same average current should flow through any resistor provided the time 

constant is of  a suitably low value. Another point to take care of is that the wires 

connecting the capacitors have to be shielded from the external magnetic field of the 

earth. 

 

OCEAN WAVES 

Just think of an ocean wave
[4]

 moving at 10m/s carrying a 3m long conductor with it . 

The magnetic field of the earth is of course there and we take it to be approximately 10
-

5
T. Now,E=BLv=10

-5
×3×10=3×10

-4
 volts=0.3 millivolt. The ocean surface can be the 

source of such innumerable  millivolt sources. And the Kinetic energy of the wave itself is 

the source of energy here. We tapping the ocean’s energy the kinetic energy of the waves 

with the help of the earth’s magnetic field.  Cells of the said type may be used in 

combination  to produce higher voltages to be used directly for different purposes. This 

can go a long way in resolving the power problem. Water of flowing rivers could be used 

for similar purposes. 

Calculations: 

Lets consider a 3m aluminum wire of cross-section =1 cm
2
=10

-4
m

2
 

Specific resistivity for aluminum=2.82×10
-8

 m . 

Resistance=
l

R
A


8 4

4

3
2.82 10 8.46 10

10

0.846milli ohm

 


      

 

8 4

4

3
2.82 10 8.46 10

10

 


       0.846milli ohm   

 

CS of the rod=10
-4

m
2
. 

Length of each aluminum rod=3m 

Volume of each rod:=3×10
-4

 m
3
 

Density of Aluminum=2700kg/m
2
 

Weight of the block=3×10
-4

×2700kg 

                               =0.51 kg 

One could always embed 10000 ,3m aluminum rods in a larger wooden block [or in 

several such blocks] so that the effective density is less than sea water . If the voltages are 
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added up by some suitable circuit arrangement we get thirty volt source. The internal 

resistance would be quite low if we consider the specific resistance for aluminum. And 

the cost of aluminum is less as compared to other metals like copper4 or silver Cost of 

installation won’t be very large if one considers the ultimate gain of having a 30volt 

source. 

One could also think of a capacitor arrangement to collect the charge and store it for 

future use in particle accelerators, cyclotrons and similar devices.. 

 

AIRPLANES 
Airplanes have much higher speed than trains or other types of surface transport. The 

induced emf may be used for running gadgets or for storing charge for future use in 

particle accelerators. 

 

CONCLUSION 

The earth’s magnetic field may be used in tapping energy fruitfully from other sources 

to the best advantage of human beings. Its universal availability at no cost is an important 

factor to reckon with. 
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