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This invention relates to coin selector mechanisms and 
more particularly to a method and apparatus capable of 
detecting and rejecting spurious or counterfeit coins or 
slugs and accepting as valid, coins that may be made of 
either a non-magnetic metal or alloy having known elec 
trical characteristics or a magnetic metal or alloy having 
known electro-magnetic characteristics. 
At the present time the coins of the larger denomina 

tions of most countries are made of a metal alloy the 
major constituent of which is silver. For example, the 
U.S. 25-cent piece is 90° silver and the Canadian 25-cent 
piece is 80% silver. These coins are used not only for 
ordinary money transactions but also quite widely in coin 
operated vending machines. The coin-operated mecha 
nisms of the more sophisticated type usually incorporate 
coin testing devices so that spurious coins, tokens, slugs, 
or other objects not conforming to a given specification 
will be rejected. The coin testing devices presently used 
normally test not only weight and size of the coins in 
Serted but also an electrical characteristic such as resist 
ance, capacitance, or the eddy-current braking action on 
the coin as it rollis past a permanent magnet. This latter 
method is used quite widely and is quite effective and 
satisfactory for testing coins made of non-magnetic ma 
terial such as silver. If coins with ferromagnetic properties 
are inserted, they are strongly attracted to the permanent 
magnet and are rejected by the selector mechanism. 
At the present time there is a world-wide shortage of 

silver and many countries are studying the desirability and 
possibility of issuing coins which contain either no or 
only a minor proportion of silver with the other propor 
tion being of nickel, copper, iron, steel, or other metals. 
The United States Government has announced that they 
will begin issuing 25-cent pieces and 10-cent pieces using 
a sandwich style coin with the faces composed of a cop 
per-nickel alloy plus a core of pure copper. It is claimed 
that these coins are completely compatible with the old 
silver coins in that they have the correct electrical prop 
erties to operate the large numbers of coin-operated 
vending machines. 

Several countries including Canada would like to issue 
coins with a larger base metal content. Up until now there 
has been no known way of making these coins of solid 
metal or alloy with the correct electrical properties to 
make them compatible with the old silver coins in coin 
selector mechanisms. The sandwich type coin provides 
difficulties in manufacture and an undesirable appearance 
from the aesthetic point of view. 

It is an object of the present invention to provide a 
coin testing method and apparatus that is capable of ac 
cepting as valid to a high degree of accuracy a coin of 
known properties and rejecting all others. 

It is another object of the present invention to provide 
a coin testing method and apparatus that will accept as 
valid at least two different kinds of coins, for example, 
the silver coin now in use and a coin that would be made 
from a metal or alloy having ferromagnetic properties. 

It is another object of the invention to provide a coin 
testing method and apparatus that will be readily adapt 
able to present coin operated vending machines and that 
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will be compatible in that it will accept coins presently 
in use and any new types of coins that might be decided 
upon by a country or state. 

These and other objects of the invention are achieved 
by passing an alternating magnetic field through the coin 
and measuring the attenuation of the magnetic field 
caused by the coin. 

Applicants have found that if a magnetic field is passed 
through a coin, the attenuation of the magnetic field 
caused by the coin can be measured and used as the 
criterion for the acceptance of the validity of the coin. 
It follows from this that a coin selector mechanism can 
be designed and built for accepting as valid a coin of 
known properties and discriminating against all others 
provided the parameters of the selector mechanism such 
as operating frequency and geometry of the magnetic 
circuitry are properly selected. In addition, applicants 
have found that the attenuation in a non-magnetic ma 
terial varies with the frequency of the alternating mag 
netic field but in the case of a magnetic material it is 
nearly independent of frequency. It follows from this that 
if the operating frequency is properly chosen, the same 
attenuation can be obtained with the present silver coins 
and coins made of a material having some ferromagnetic 
properties. 

According to the invention a coin testing mechanism 
is provided wherein the coin under test is inserted in the 
field generated by a magnetic device positioned on one 
side of the coin and the voltage induced in a suitable pick 
up device positioned on the opposite side of the coin is 
measured. The frequency of input voltage to the mag 
netic circuit, and the positions of the driving device, pick 
up device, and coin are chosen such that the variation of 
signal due to eddy currents in a coin made of non-mag 
netic material, e.g. silver would be or could be adjusted 
to be substantially equal to the variation of signal due 

40 

45 

50 

55 

60 

65 

70 

to the presence of a coin made of magnetic material, e.g. 
nickel, stainless steel. . . . 

According to another more versatile aspect of the in 
vention a coin testing apparatus is provided wherein the 
coin under test is inserted in the field induced by a mag 
netic driver device placed on one side of the coin so that 
it attenuates the voltage generated in a suitable pick-up 
device placed on the opposite side of the coin. In this case 
a pick-up coil surrounds the coin under test and has a 
voltage induced in it by the magnetic flux passing mainly 
through the coin and not across the coin to the pick-up 
device. The frequency of the input voltage, the positions 
of the driver device, the pick-up device, and the coil 
around the coin are chosen such that the signal obtained 
by adding the signal from the pick-up device and the coil 
around the coin would be substantially the same if the 
coin is made from a non-magnetic material or a mag 
netic material. 

In drawings which illustrate an embo 
vention, 
FIGURE 1 is a schematic view of a coin selector mech 

anism according to the invention, 
FIGURE 2 is a cross-section of a portion of the de 

vice of FIGURE 1, 
FIGURE 3 is a plan view in cross-section of 

sensing device, a' - 
FIGURE 4 is similar to FIGURE 2 but shows an addi 

tional winding that encircles the coin as it passes through 
the sensing station, 
FIGURE 5 is a plan view in cross-section of the coin 

Sensing device showing the additional winding, 
FIGURE 6 is a block diagram of the electronic cir 

cuitry of the device, 
FIGURE 7 is...a schematic view of the magnetic field 

producing and detecting circuitry, and 

diment of the in 

the coin 
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FIGURE 8 is a graph of experimental results showing 
the relationship of frequency to response of some typical 
coin materials. 

Referring to FIGURE 1 a coin selector mechanism is 
shown in somewhat schematic form. A plate structure 16 
carries an input chute 11 which leads to a coin sizing and 
weighing mechanism 12. This type of device is well known 
and in use at present and therefore forms no direct part 
of the present invention. After the coin is accepted by 
device 12 is would pass or roll down an inclined chute 13 
past a coin sensing station 14 which will be described in 
more detail below. The coin then passes a selector gate 
15 hinged at 16. Gate 15 is operated by a solenoid or re 
lay (not shown) which in turn is connected to the oper 
ating circuitry. If the coin is to be accepted gate 15 pivots 
to allow the coin to pass straight down chute i7. If to 
be rejected, the gate pivots to allow the coin to go down 
chute 18. 
FIGURE 2 shows a coin 19 passing down inclined 

chute 20 past a sensing station made up of a magnetic 
core 21 energized by means of a winding 22 connected to 
an oscillator 23. FIGURE 3 shows the sensing station in 
more detail. The coin 19 (seen here from the top) passes 
between the pole faces of a magnetic field producing core 
21. The frequency of oscillator 23 is pre-determined and 
pre-set such that an alternating magnetic field of known 
frequency is set up. An alternating voltage is induced in 
detection winding 25 on magnetic core 24 and is applied 
to the selection circuits 26. The amplitude of the Voltage 
produced is dependent on the attenuation in the magnetic 
field between the pole faces of cores 21 and 24. If a coin 
is positioned between these pole faces the attenuation var 
ies with the size, shape, and electrical properties of the 
COll. 
FIGURE 4 and FIGURE 5 are similar to FIGURES 2 

and 3 but show an additional winding 27 which is posi 
tioned to encircle the coin as it passes through the sensing 
station. This winding is connected in series with detection 
winding 25 and therefore adds a voltage related to the 
magnetic flux passing through the coin and not reaching 
core 24. This winding is not necessary in all cases but adds 
flexibility to the invention in that the device may be de 
signed to accept certain types of coins that it might other 
wise be difficult to accommodate due to their electrical 
and magnetic characteristics. 
FIGURE 6 shows the selection circuitry in block form. 

The coin 19 is positioned between energizing circuitry 22 
and detection winding 25. By-pass winding 27 may be 
connected in at points X and Y if desired. The alternating 
voltage induced in detection winding 25 is rectified in 
rectifier 28 and the D.C. voltage obtained is applied to 
a peak detector (A) 30 which gives an output signal if 
the voltage exceeds a predetermined and pre-set level and 
also to a peak detector (B) 3 which gives an output sig 
nal if the voltage exceeds another pre-determined and 
pre-set level. The output signals from the detectors 30 
and 31 are applied to a logic gate 32 which gives an out 
put only if there is a signal from detector 31 and not 
from detector 30. It will be realized that an output is ob 
tained only if the voltage level induced in detection wind 
ing.lies between the two pre-set levels and therefore a pass 
band of pre-determined size can be established in the sys 
tem. The output from logic gate 32 is applied to a relay 
driver 33 which operates a relay 34 when energized. The 
relay is connected to operate selection gate 15 (see FIG 
URE 1) in such a way as to send a coin down chute 17 
if and only if the correct operating signal is obtained. 
FIGURE 7 shows the magnetic circuitry and some of 

the parameters that might be considered in the design of 
the device or that could be arranged to be varied as re 
quired. A coin 19 of diameter C is between the pole faces 
of magnetic cores 38 and 39 of pole spacing S and in 
which the gap spacing is G. In a working device this gap 
spacing could be made adjustable to meet varying con 
ditions by means of a suitable screw adjustment. 
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4 
FIGURE 8 is a graph of results obtained from an ex 

perimental set-up wherein different types and sizes of 
coins were tested. Voltage response (actually attenuation 
caused by the coins) is plotted against frequency. It will 
be seen that in coins that are made of non-magnetic ma 
terial (copper, silver, aluminum, brass) the response is 
frequency dependent. For magnetic materials (steel) the 
response is generally independent of frequency. Nickel 
would be similar to steel but the Canadian 5-cent piece 
tested is made of nickel that has conductive and magnetic 
properties and therefore has a curve that lies between 
the curves for the other materials. The important point to 
be gained from this graph is that for any two types of 
coin materials there is a frequency at which the curves 
cross or in other words at which the signal response 
is the same. From this it follows that for a coin made of 
magnetic material and another coin made of a non-mag. 
netic material, a frequency can be determined that will 
give the same voltage response and a selecting device can 
be designed and built according to the invention that will 
find both types of coins "acceptable.” 

In addition to the operating frequency the relative re 
sponse between magnetic and non-magnetic materials is 
affected by the geometry of the magnetic devices, e.g. 
pole spacing and air gap. A third method of varying the 
response for magnetic coin materials is to place a coil 
around the coin when it is in the detecting position. This 
coil would measure the by-pass flux, that is, the flux that 
passes down the coin and does not reach the core on the 
opposite side of the coin (see coil 36 of FIGURE 7). The 
voltage induced in this coil may be added to the voltage 
obtained from the detection winding. In this way the re 
sponse curve of a coin of a magnetic material may be 
altered and in some cases this may be necessary or de 
sirable. A magnetic shunt 40 (FIGURE 7) may be used 
if necessary to by-pass a portion of the flux through by 
pass coil 36. This may be desirable when operating with 
certain coins. It will be realized that there are various 
parameters that can be designed into the apparatus or 
adjusted after the apparatus is built which give flexibility 
and wide capability to a selector mechanism built accord 
ing to this invention. 

In the above description and in the claims that follow 
the method and apparatus has been described in terms 
of a “coin” selector mechanism. It should be pointed out 
that applicants consider the word “coin' in this context 
applies not only to the official coinage of a country or 
state but also to tokens, slugs, and other objects of this 
nature and also to key-like devices that might be used in 
automated merchandise processing Systems. 
What is claimed is: 
1. A method of testing coins comprising passing an 

alternating magnetic field through the coin to be tested, 
measuring the variation in the field strength due to the 
coin, and applying the measurement so obtained to dis 
crimination means such that coins causing a variation in 
field strength that lie within a pre-determined range are 
found to be acceptable and all others rejected. 

2. A method of testing coins comprising passing an 
alternating magnetic field through the coin to be tested 
and measuring the variation in the field strength due to 
the coin, the frequency of the alternating magnetic field 
being chosen such that the said variation in field strength 
will be substantially the same for a coin made of a mag 
netic material having predetermined characteristics and a 
coin made of non-magnetic material having pre-deter 
mined characteristics. 

3. A method of testing coins comprising generating an 
alternating magnetic field on one side of the coin to be 
tested, obtaining an electrical signal related to the field 
strength at a position on the opposite side of the coin, 
and applying the signal to a gating device adapted to oper 
ate to send the coin to an "accept” location when the sig 
nal lies within a pre-determined range. 

4. A method of testing coins comprising generating. 
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an alternating magnetic field on one side of the coin to be 
tested, obtaining an electrical signal related to the field 
strength at a position on the opposite side of the coin, and 
applying the signal to a gating device adapted to operate 
to send the coin to an "accept' location when the signal 
lies within a pre-determined range, the frequency of the 
alternating magnetic field being chosen such that the sig 
nal obtained will be substantially the same for a coin 
made of a magnetic material having pre-determined char 
acteristics and a coin made of non-magnetic material hav 
ing pre-determined characteristics. 

5. A coin selector mechanism comprising: 
(a) means for producing an alternating magnetic field 

positioned on one side of the coin to be tested, 
(b) magnetic pick-up means positioned on the oppo 

site side of the said coin to obtain an output signal, 
the amplitude of which is related to the attenuation 
caused by the coin to the magnetic field as it passes 
from the means for producing an alternating mag 
netic field to the pick-up means, 

(c) discriminator means connected to said pick-up 
means adapted to discriminate between a relatively 
narrow pre-determined signal band and all other sig 
nal levels, and 

(d) a coin selector actuating mechanism operatively 
connected to said discriminator means adapted to di 
rect the test coin to an "accept' location when the 
signal level received in the discriminator lies within 
the pre-set band and to a "reject” location when the 
signal level lies outside the pre-set band. 

6. A coin selector mechanism comprising: 
(a) means for producing an alternating magnetic field 

positioned on one side of the coin to be tested, 
(b) magnetic pick-up means positioned on the oppo 

site side of the said coin to obtain an output signal, 
the amplitude of which is related to the attenuation 
caused by the coin to the magnetic field as it passes 
from the means for producing an alternating mag 
netic field to the pick-up means, 

(c) discriminator means connected to said pick-up 
means adapted to discriminate between a relatively 
narrow pre-determined signal band and all other sig 
nal levels, and 

(d) a coin selector actuating mechanism operatively 
connected to said discriminator means adapted to 
direct the test coin to an "accept' location when the 
signal level received in the discriminator lies within 
the pre-set band and to a "reject' location when the 
signal level lies outside the pre-set band, 

(e) the frequency of operation of the said means for 
producing an alternating magnetic field being chosen 
such that the attenuation of the electrical signal be 
tween the said means for producing the alternating 
magnetic field and the said magnetic pick-up means 
is substantially the same for a coin made of non-mag 
netic material and a coin made of a metal or alloy 
having at least some ferromagnetic properties. 
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7. A coin selector mechanism as in claim 5 wherein the 
said means for producing an alternating magnetic field is 
a coil wound on a core and positioned on one side of the 
coin to be tested, the windings of said coil being con 
nected to an oscillator. 

8. A coin selector mechanism as in claim 5 wherein 
the said magnetic pick-up means is a coil wound on a 
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core positioned adjacent the opposite side of the coin 
from that of the means for producing an alternating mag 
netic field. 

9. A coin selector mechanism as in claim 5 wherein 
coil means surrounds the coin to be tested and is adapted 
to produce a signal related to the magnetic flux passing 
through the coin and not reaching said magnetic pick-up 
means, said signal being added to the signal obtained by 
the said magnetic pick-up means. 

10. A coin selector mechanism as in claim 5 wherein 
the said means for producing an alternating magnetic field 
is a coil wound on a U-shaped core positioned on one 
side, of the coin to be tested, said core having a magnetic 
shunt positioned in relation to it such that a portion of 
the flux passing through the said core is by-passed and 
does not pass through the said coin. 

11. A coin selector mechanism comprising: 
(a) an oscillator, 
(b) coil means for producing an alternating magnetic 

field connected to said oscillator and positioned ad 
jacent one face of the coin to be tested, 

(c) magnetic coil pick-up means positioned adjacent 
the opposite face of the coin to be tested and adapted 
to provide an output voltage signal, the amplitude of 
which is related to the attenuation caused by the coin 
to the magnetic field strength between said coil 
means and said magnetic pick-up means, 

(d) rectifier means connected to said pick-up means 
to change said output voltage to a D.C. voltage level, 

(e) a first detector connected to the output of said 
rectifier and adapted to give an output signal when 
the said D.C. voltage level exceeds a first pre-set 
voltage level, 

(f) a second detector connected to the output of said 
rectifier and adapted to give an output signal when 
the said D.C. voltage level exceeds a second pre-set 
voltage level, said first and second pre-set voltage 
levels defining a voltage level band, 

(g) a logic gate connected to the outputs of said first 
and Second detectors, said gate giving an output sig 
nal when the said D.C. level falls within the said 
voltage level band, 

(h) a relay driver circuit connected to the output of 
said logic gate and adapted to operate a relay, and 

(i) mechanical gating means connected to said relay 
and adapted to direct the coin after test either to an 
“accept” location or a "reject' location depending 
on whether the said output D.C. voltage level lies 
within or without the defined voltage level band. 

12. A coin selector mechanism as in claim 11 wherein 
the frequency of operation of the said oscillator is chosen 
such that the attenuation to the magnetic field strength 
will be substantially the same for a coin made of non 
magnetic material and a coin made of a metal or alloy 
having magnetic properties. 

References Cited 
UNITED STATES PATENTS 

2,329,810 9/1943 Zuschlag -------- 209-81.1 
2,642,974 6/1953. Ogle -------------- 194-100 
3,020,472 2/1962 Cauley ----------- 209-111.8 
3,059,749 10/1962 Zinke --------- 194-100 

SAMUEL F. COLEMAN, Primary Examiner. 


