
United States Patent 
Boxall et al. 

[15] 3,653,481 
[451 Apr.4,1972 

[54] ELECTRICAL/ELECTRONIC COIN OR 
TOKEN INDENTIFICATION SYSTEM 

[72] Inventors: Ronald Stanley George Boxall, Bracknell; 
Anthony Charles Dennes, Winnersh, both 
of England 

[73] Assignee: Mars Incorporated, McLean, Va. 

[22] Filed: May 11, 1970 

[211 App]. No.: 36,116 

Related U.S. Application Data 

[63] Continuation of Ser. No. 745,500, July 17, 1968, 
abandoned. 

[30] Foreign Application Priority Data 

July 17, 1967 Great Britain .................... ..32,672/67 
Feb. 19, 1968 Great Britain.. .....7,967/68 
June 15, 1968 Great Britain .................... ..28,608/68 

[52] U.S.Cl. ....................................................... ..194/100A 
[5 I] Int. Cl. ......................................................... ..G07f 3/02 
[58] Field ofSearch ....................... ..194/100, 100 A, 101,97 

[56] References Cited 

UNITED STATES PATENTS 

3,378,126 4/1968 Kuckens et al. ..................... ..194/100 
3.561.580 2/1971 Meloni ................................. ..194/100 

Primary Examiner—Stanley H. Tollberg 
Attorney-Davis, Hoxie, Faithful & Hapgood 

[57] ABSTRACT 

Two coin sensing devices are disclosed suitable for use in au 
tomatic vending machines. In both devices a coin is subjected 

to two separate tests and only if both of these tests are passed 
is the coin accepted. 

In the ?rst of these devices a coin is caused to roll down a 
slope passing in succession two photoelectric sensors. A por 
tion of the pathway between the two sensors lies in a magnetic 
?eld in which the coin is subjected to eddy current braking 
forces characteristic of the resistivity of the coin and, hence, 
the material of which it is made. The time taken to pass 
between the two sensors is measured as the ?rst test. Measure 
ment is also made of the time for which the second of these 
photoelectric sensors is occluded by the coin. This, the second 
test measures a quantity dependent on the diameter of the 
coin. Both measurements are compared electronically with 
predetermined standard results for acceptable coins. If both of 
these tests are passed the coin is recorded electronically in a 
totaliser and passed to an accepted-coin receptacle. 

In the second of these devices, a coin is rolled down a slope 
through a magnetic ?eld which causes eddy current braking of 
the coin. A portion of the slope is interrupted by a trap 
through which the coin, if acceptable, will fall. A plastic coin 
will not be subjected to'eddy current braking and will pass 
over the ‘trap and continue down the slope and be rejected. 
The coin that falls through the trap passes a photoelectric sen 
sor and impinges on a transducer. The time taken to fall past 
the photoelectric sensor is measured and is the subject of the 
?rst test. The impact of the coin on the transducer causes 
de?ection of a'moving part and this de?ection which is depen 
dent on the momentum of the coin, is measured. This mea 
surement is used in the second test. In the two tests the mea 
surements are compared electronically with predetermined 
standard results for acceptable coins. 

An electronic circuit is disclosed whereby the device can be 
programmed to examine and totalize three different 
denominations of coins. 

34 Claims, 5 Drawing Figures 
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ELECTRICAL/ELEGTRONIC COIN OR TOKEN 
INDENTIFICATION SYSTEM 

This is a continuation of application Ser. No. 745,500 ?led 
July 17, l968,now abandoned. 
The present invention relates to a sensing device for detect 

ing coins. The device is suitable for use in coin-freed vending 
machines. 
According to the present invention there is provided a 

sensing device for detecting coins or tokens including a sen 
sor, a passageway along which coins or tokens can pass, the 
sensor being actuated by the passage of a coin or token in the 
passageway and providing to a circuit a signal indicative of the 
time taken for the coin to pass the sensor, the circuit including 
means for comparing the characteristic of the signal from the 
sensor with the signal characteristic for an acceptable coin or 
token to within a predetermined tolerance and means for 
providing a signal to indicate whether or not the signal from 
the sensor is within the predetermined tolerance. 
The signal indicative of whether or not the signal from the 

sensor is within the predetermined tolerance can be used to 
operate a totalizer, and it can be used to cause movement of a 
guide track selectively to convey coins either to an accepted 
coin box or to a rejected coin box. 
A magnetic ?eld may be provided in part of the passageway 

to cause eddy current braking of the coin, the magnitude of 
the eddy current braking depends, among other things, upon 
the material from which the coin is made. 
The time taken for the coin to pass the sensor in this case 

will therefore depend on the material from which the coin is 
made in addition to the dimensions of the coin. Thus, with this 
arrangement or more sensitive test of the coin is achieved. 
The accuracy of the device can be improved by applying 

another test to the coin. In one preferred arrangement, the 
passageway includes in the region of the magnetic ?eld, two 
sensors. responsive to the presence of the coins. The time 
taken by a coin to pass between the two sensors is compared 
with a standard time for acceptable coins. 

In another preferred arrangement, a transducer is provided 
and the passageway is so arranged that a coin inserted in the 
device strikes the transducer. The duration of the de?ection of 
the transducer caused by the impact of the coin is dependent 
on the momentum of the coin and will be a characteristic of 
the denomination of the coin for a given device. 
Embodiments of the invention will now be described by way 

of examples with reference to the accompanying drawings in 
which: 

FIG. 1 shows a side elevation part cut away of a coin sensing 
device formed in accordance with this invention. 

FIG. 2 shows a section of the coin sensing device of FIG. 1 
taken along the lines II — ll. 

FIG. 3 shows a block circuit diagram of the sensing device 
of FIG. 1. 

FIG. 4 shows a side elevation, part cut away, of a coin 
sensing device formed in accordance with another embodi 
ment of this invention and 

FIG. 5 shows a circuit block diagram of the sensing device 
of FIG. 4. 
Throughout this specification and in the appended claims 

the term “coin" is intended to mean genuine coins, tokens, 
counterfeit coins, slugs, washers and any other items which 
may be used by persons in an attempt to operate “coin” 
operated devices. 

Referring to FIGS. 1 and 2, there is shown one form of a 
coin sensing device 11 embodying this invention. A back 
member 12 is provided at its upper end with lugs 13 and a 
from member 14 is provided at its upper end with lugs 15. The 
lugs 13 and 15 are held together by a pin 16 whereby the front 
member is pivotally connected to the back member. A lever 
17 is pivotally connected to the back member and one end of 70 
the lever 17 engages one of the lugs 15. The other end of the 
lever 17 is provided with a handle 18. The front member 14 
carries an inclined track 19. 
A permanent magnet 20 is mounted in a hole in the back 

member 12 and carried by an arm 21 which is pivotally con 
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2 
nected to the back member. A projection 22 from the front 
member engages the arm 21. Depressing the handle 18 of the 
lever 17 lifts the front member 14 up and away from the back 
member 12. The projection 22 engages the arm 21 which 
moves the magnet 20 rearwardly away from the front of the 
back member 12. 
An escapement 23 is mounted on an am 24 pivotally con 

nected to the back member 12. The escapement passes 
through a slot in the back member and projects into the space 
between the front and back members. A solenoid 25 is pro 
vided on the back member which, when energized, attracts the 
arm 24 and retracts the escapement through the back member 
12. 
At the top of the front member 14 is provided a coin-receiv 

ing chute 14'.’ When a coin of ferrous material is placed in the 
device it is passed from the coin-receiving chute 14' to a re 
gion of the magnet 20 to which it is attracted and retained. 
Depressing the lever 17 moves the front member 14 and track 
19 forwardly and retracts the magnet 20 behind the back 
member 12 causing the coin to be removed from the magnet 
by the back member, the coin falling to the bottom of the 
device and into a rejection receptacle. 
The escapement 23 is at such an angle to the inclined track 

19 that coins of different diameters start from different posi 
tions along the track 19. Large coins start from higher up the 
track than small coins. In this way there is a greater dif 
ferential in the times taken by coins of different diameters to 
pass down the track 19. 

In the back member 12 opposite the inclined track 19 there 
are two photosensitive transistors 26 and 27. Gallium arsenide 
light sources (not shown) are located on the front member 14 
opposite the photosensitive transistors 26 and 27 to provide a 
light beam which is interrupted by the passing of a coin. On 
the front member between the photosensitive transistors 26, 
27 there is a magnet 28. A coin inserted in the machine is held 
on the inclined track 19 opposite the magnet 20 by the escape 
ment 23. In this position the coin covers the photosensitive 
transistor 26 which emits a signal when thus covered, the 
signal being fed through a delay to energize the solenoid 25. 
The escapement is operated and if the coin is of a non-ferrous 
material it rolls down the track 19 passing the photosensitive 
transistors 26, 27 and the magnet 28. The magnetic ?eld of the 
magnet 28 gives rise to eddy currents in the coin. The eddy 
currents thus produced give rise to a magnetic ?eld which in 
teracts with the magnetic field of the magnet 28 causing a 
braking force to act on the coin. The magnitude of the eddy 
currents and thus the magnitude of the braking force depends 
on the resistivity of the material from which the coin is made. 
Hence, the time taken by a coin to pass between the sensors is 
a characteristic of the denomination of the coin. Similarly, the 
velocity of the coin as it passes the photosensitive transistor 27 
at the lower end of the inclined track 19 will be characteristic 
of the denomination of the coin because the time taken for the 
coin to pass this photosensitive transistor depends upon the 
coin’s velocity and diameter. Signals from the two transistors 
26 and 27 are fed to a circuit in which the time taken for the 
coin to pass between the transistors and the time taken for the 
coin to pass the transistor 27 are compared with predeter 
mined standard times taken by legitimate coins which the 
machine is programmed to accept. If the times taken are 
within a predetermined tolerance, a signal is passed from the 
circuit to a solenoid 29 mounted on the back member 12. 
A guide track 30 is mounted on an arm 31 which is pivotally 

connected to the back of the back member 12. The guide 
track 30 passes through a slot in the back member 12 and pro 
jects to the front member 14. Unacceptable coins rolling off 
the end of the guide track 19 fall on to the guide track 30 
when the solenoid is not energized. Coins rolling along guide 
track 30 pass to a reject coin receptacle 32. If the coin passing 
through the coin sensing device is acceptable, the solenoid 29 
is ‘energized effecting withdrawal‘ of the guide track 30 
through the back member 12 and the coins fall past the guide 
track into an acceptance box (not shown). 
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Referring now to FIG. 3, this shows a circuit diagram of the 
coin-sensing device of FIG. 1. The outputs of the photosensi 
tive transistors 26 and 27 are passed to a bi-stable circuit 33. 
The photosensitive transistors give an output signal whenever 
a coin passes in front of them. The signal from photosensitive 
transistor 26 triggers the bi-stable circuit 33 to provide a signal 
at its output. This signal is terminated by the presence of a 
signal from the photosensitive transistor 27. Thus the duration 
of the signal from the bi-stable circuit 33 is the time taken for 
the coin to pass between photosensitive transistor 26 and 27. 
The output from the bi-stable circuit and the output from 

the photo-sensitive transistor 27 are fed to circuits 34, 35 and 
36. These circuits are for penny, threepenny and sixpenny 
pieces respectively. Each circuit includes four monostable cir 
cuits 37, 38, 39 and 40 which are Eccles-Jordan monostable 
circuits. The output from the bi-stable circuit is connected to 
two of the monostable circuits 37 and 38 and the output of the 
photosensitive transistors 27 is connected to two of the 
monostable circuits 39 and 40. On receiving a signal at their 
inputs, the monostable circuits provide a signal at their out 
puts, the duration of which is predetermined by the value of a 
variable resistor. The monostable circuits 37, 38, 39 and 40 
are provided with coincidence gates 41, 42, 43 and 44 respec 
tively. The output of the bi-stable circuit 33 is connected to 
the coincidence gates 41 and 42 associated with monostable 
circuits 37 and 38 and the output of the photosensitive 
transistor 27 is connected to the coincidence gates 43, 44 as 
sociated with the monostable circuits 39 and 40. 
The monostable circuit 37 provides a signal, the duration of 

which is the lower limit tolerance for a penny coin to pass 
between photosensitive transistors 26 and 27. This is com 
pared with the time taken by the coin which is passing through 
he machine to pass between photosensitive transistors 26 and 
27 in the coincidence gate and a signal is passed to a memory 
45 only if the duration of the signal from the bi-stable circuit is 
greater than the signal from the mono-stable circuit 37. The 
memory 45 holds the signal passed to it from the coincidence 
gate 41. 

Similarly, the monostable circuit 38 provides a signal, the 
duration of which is the upper tolerance limit for the time 
taken for a penny coin to pass through photosensitive 
transistors 26 and 27 and a signal is passed from the coin 
cidence gate to a memory 46 when the duration of the signal 
from the bi-stable circuit 33 is less than the duration of the 
signal from the monostable circuit 38. 

Coincidence gates 43 and 44 pass signals to their associated 
memories 47, 48 whenever the duration of the signal from the 
photosensitive transistor 27 is less than the upper limit for the 
time taken for a penny piece to pass the photosensitive 
transistor 27 and greater than the lower limit for a penny piece 
to pass the photosensitive transistor 27. The output of memo 
ries 45, 46, 47 and 48 are fed to an AND gate 49 which pro 
vides an output whenever all the conditions for a penny piece 
are satis?ed. This output is fed to a penny totalizer 50 and to a 
NOR gate 51. Similarly, the threepenny circuit 35 provides an 
output signal to the NOR gate 51 and a threepenny totalizer 
52 whenever the signals from the photosensitive transistors 
satisfy the requirements for a threepenny piece and the six 
penny circuit 36 provides an output signal to the NOR gate 51 
and a sixpenny totalizer 53 whenever the signals from the 
photosensitive transistor satisfy the requirements for a sixpen 
ny piece. The presence of a signal at any of the inputs of the 
NOR gate 51 provides a signal which energizes the coils of the 
acceptance solenoid 29. 
When a coin is inserted in the coin-receiving chute 14' it is 

passed to the part of the inclined track 19 close to the magnet 
20 where it is prevented from rolling down the guide track 19 
by the escapement 23. In this position it covers the photosensi 
tive transistor 26 which causes the solenoid 25 to be energized 
after a suitable delay of time. The escapement 23 is thus 
removed from the path of the coin and if the coin is of non-fer 
rous material it will roll down the inclined track 19. However, 
if the coin is of ferrous material it will be held by the magnet 
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4 
20. To release the coin thus held, the handle 18 of the lever 17 
is depressed which causes the guide track 19 and from 
member 14 to move away from the back member 12. The 
guide track 19 is thus removed from beneath the coin. The 
magnet 20 is retracted through the hole in the back member 
12 and thus moves away from the coin. The coin is no longer 
held by the magnet and falls to the bottom of the machine into 
the reject coin receptacle 32. In this way a coin of ferrous 
material is prevented from passing the magnet 28 and thus 
cannot become held by the magnet 28 and obstruct the 
passage of acceptable coins. 

Non-ferrous coins will pass down the inclined track 19 and 
be subjected to an eddy current braking force which depends 
on the material from which they are made. The time taken by 
the coin to pass between the two photosensitive transistors 26 
and 27 and the time taken by the coin to pass photosensitive 
transistor 27 are characteristic of the coin. These times are 
compared by the circuits of the device with the values for the 
coins which the device is designed to accept and if they are 
within a predetermined tolerance of these values, the solenoid 
29 is energized and the guide track 30 is withdrawn into the 
back member 12. The coin which falls off the end of the 
inclined guide track 19 passes the guide track 30 into the coin 
acceptance box. 

If, however, the times taken by the coin did not correspond 
to those of a coin which the device is to accept solenoid 29 is 
not energized and the coin falls on to guide track 30 which 
carries the coin to the reject coin box 32. 

FIG. 4 shows another coin sensing device. A coin receiving 
chute 60 carries coins to the upper end of an inclined track 61. 
A pin 62 projects into the path of coins passing from the chute 
60 to the track 61 and de?ects them against a wall 63 at the 
upper end of the track. A magnet 64 is located beside the 
track 61. Coins fed into the chute 60 are thrown against the 
wall 63 by the pin 62 so that they roll down the track 61 start 
ing with a velocity that is substantially zero. As they roll down 
the track 61 they pass the permanent magnet 64. Eddy cur 
rents generated in the coins by the permanent magnet 64 give 
rise to a braking force on the coin. 
The track 61 is terminated by a vertical passage 65 and a 

track 66 continues at the same angle as the inclined track 61 
from the side of the vertical passage 65 opposite the inclined 
track 61. Plastic tokens which are inserted in the device will 
not be slowed down by eddy current braking and will be 
travelling at high velocity at the bottom of the inclined track 
61. Thus they will pass over the vertical passage 65 and be car 
ried by the guide track 66 to a reject coin box. A metal coin 
will be slowed down by eddy current braking and will fall 
down the vertical passage 65. 
A photosensitive transistor 67 is located at the side of the 

vertical passage. When a coin passes in front of the photosen 
sitive transistor 67, the photosensitive transistor emits a signal 
which is fed to a circuit. 
At the bottom of the vertical passage 65 there is an anvil 68 

of a linear transducer 69. The surface of the anvil is inclined. 
Coins passing down the vertical passage 65 will impinge on the 
anvil 65. The de?ection of the anvil is dependent on the mo 
mentum of the coin and therefore the time during which the 
anvil is displaced is also dependent upon the momentum of the 
com. 

A guide track 70 is mounted on the arm 71 which is 
pivotally attached to a back member 72 which supports the 
other parts of the device. A solenoid 73 is located near to the 
guide track 70. A further guide track 74 is attached to the 
back member 72. The surface of the anvil 68, the guide track 
70 and the guide track 74 are aligned when the solenoid 73 is 
not energized. When the solenoid is energized the guide track 
70 is moved out of line and coins passing from the inclined 
surface of the anvil 68 fall past the guide track 70 into an ac 
ceptance box 75. 

FIG. 5 shows the circuits of the embodiment of FIG. 4 
which is similar to that shown in FIG. 3 and only those parts 
that are different will be described. In this case the signal from 
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the transducer alone is passed to a bi-stable circuit 76 which 
provides a signal at its output whenever there is a signal at its 
input. Thus the bistable circuit provides a signal which lasts 
for the duration of the de?ection of the anvil. The output of 
the bi-stable circuit is connected to the inputs of two monosta 
ble circuits of each of the coin piece circuits 34, 35 and 36. 
The output of photosensitive transistor 67 is similarly con 
nected to the inputs of two monostable circuits. 
The circuits of FIG. 4 compare the time the coin takes to 

pass the photosensitive transistor 67 and the time the anvil 68 
is de?ected with the times for acceptable coins. If the times for 
the coin are within a predetermined tolerances the solenoid 73 
is energized. 
A coin entering the coin-receiving chute 60 is passed to the 

inclined track 61 and rolls down it, being slowed down by the 
eddy current braking force as it passes the magnet 64. Its 
speed as it falls down the vertical passage 65 depends on its re 
sistivity, surface area (due to the frictional force between the 
coin and the side of the inclined track) and moment of inertia 
(since it moves off from rest). Thus the speed with which it 
passes the photosensitive transistor 67 will depend on the 
denomination of the coin. The time taken by the coin to pass 
the transistor 67 will depend on these factors together with the 
coin’s diameter and therefore the duration of the signal from 
the photosensitive transistor will be characteristic of the 
denomination of the coin in the device. The duration of the 
signal from the transistor is compared in the circuits with the 
duration of signals for coins of denominations which the 
device is to accept and, if it is within the predetermined 
tolerance, signals are stored in memories of the circuits. 
The coin then falls on the anvil 68 of the transducer 69 and 

a signal is given out by the transducer proportional to the 
de?ection of the anvil. The deflection of the anvil will depend 
on the coin’s momentum and this will be characteristic of the 
denomination of the coin. The duration of the de?ection will 
also be characteristic of the denomination of the coin. The du 
ration of the de?ection is compared with those for coins which 
the device is to accept and, if it is within the predetermined 
tolerance, signals are stored in memories of the circuit. 
When all the memories for one denomination of coin hold 

stored signals the solenoid 73 is energized and the track 70 is 
moved to allow the coin on the surface of the anvil 68 to roll 
into the accepted coin box 75. 

If the signals produced by the passing coin do not show it to 
be acceptable the solenoid 73 is not energized and the track 
70 carries the coin to the track 74 whence it passes to the re 
jected coin box. 

After the passage of each coin the memories are cancelled. 
Thus the present invention provides a method of detecting 

and distinguishing coins of different denominations. The in 
vention also provides a coin detector with no moving parts. 
What is claimed is: 
l. A sensing device for determining the authenticity of coins 

of an acceptable denomination comprising a passageway, sen 
sor means for generating signals for each coin characteristic of 
at least two properties of a coin, means for determining 
whether each signal is a signal characteristic of the cor 
responding properties of an acceptable coin, means for in 
dicating whether the coin is acceptable and means for provid 
ing a magnetic ?eld in a region of the passageway through 
which a coin passes before reaching at least a portion of said 
sensor means. 

2. A sensing device as de?ned in claim 1 including means 
for sensing a chordal dimension of the coin and providing a 
signal indicative of the dimension and means for comparing 
the dimension related signal with a signal characteristic of a 
corresponding chordal dimension of an acceptable coin. 

3. A sensing device as de?ned in_claim 1 wherein a sensor 
means comprises two sensors spaced apart in the direction of 
travel of the coin and wherein the signal generated by that 
means is indicative of the time taken by the coin to pass 
between the two sensors. - 

4. A sensing device as de?ned in claim 3 wherein the mag 
netic ?eldis located between the two sensors. 
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5. A sensing device as de?ned in claim 4 in which the 

passageway includes an inclined portion, the coin moving 
down the inclined portion under the force of gravity. 

6. A sensing device as de?ned in claim 5 including means 
for starting movement of the coin down the inclined portion at 
a predetermined velocity. 

7. A sensing device as de?ned in claim 6 wherein the means 
for starting the movement of the coin includes an escapement 
adapted to arrest the coin at the top of the inclined portion 
and then release it from rest to pass down the inclined portion 
under the force of gravity. 

8. A sensing device as de?ned in claim 7 wherein one of the 
sensors produces a signal when a coin is arrested by the 
escapement, the signal causing actuation of the escapement, 
to release the coin or token. 

9. A sensing device as de?ned in claim 1 wherein the 
passageway includes an inclined portion, the coin moving 
down the inclined portion under the force of gravity. 

10. A sensing device as de?ned in claim 9 including means 
for starting the movement of a coin down the inclined portion 
at a predetermined velocity. 

11. A sensing device as de?ned in claim 9 including an 
escapement adapted to arrest the coin at the top of the 
inclined portion and then release it from rest to pass down the 
inclined portion under the force of gravity. 

12. A sensing device as de?ned in claim 1 including a coin 
reject passage, second means for producing a magnetic field 
across the passageway, the second means being located up 
stream from the ?rst mentioned means for providing a mag 
netic ?eld, the second means being mounted on the sensing 
device for movement away from the passageway whereby a 
coin of highly magnetic material will adhere to the second 
means and be prevented from passing to the passageway and 
means for releasing the adhered coin into the coin reject 
passage. 

13. A sensing device as de?ned in claim 4 including a coin 
reject passage, second means for providing a magnetic ?eld 
across the passageway being mounted on the sensing device 
for movement away from the passageway whereby a highly 
magnetic coin entering the sensing device will be retained by 
the second means to prevent its passage through the 
passageway to the ?rst mentioned means for providing a mag 
netic ?eld, and means for releasing the retained magnetic coin 
into the coin reject passage. 

14. A sensing device as de?ned in claim 1 including a coin 
reject passage and coin acceptance passage and coin direction 
control means, the coin direction control means normally 
being oriented to direct coins passing through the sensing 
device into the coin reject passage, said coin direction control 
means being actuated and moved into a position directing a 
coin into the coin acceptance passage by a signal from the 
coin acceptance indicating means when the signal indicates 
that an acceptable coin has passed through the sensing device. 

15. A sensing device as de?ned in claim 1 wherein at least 
one sensor means includes a light source and a light sensing 
device. 

16. A sensing device as de?ned in claim 4 wherein at least 
one sensor means includes a light source and a light sensing 
device. 

17. A method of determining the authenticity of coins or 
tokens passing through a passageway comprising the steps of 
sensing a ?rst property of the coin, sensing a second property 
of the coin providing at least two signals indicative of the ?rst 
and second properties of the coin, comparing the signals with 
corresponding predetermined signals characteristic of proper 
ties of an acceptable coin and indicating whether the coin 
passing through the sensing device is acceptable. 

18. A method as de?ned in claim 17 including the step of 
providing a magnetic ?eld in a region of the passageway 
through which a coin passes during the sensing of one proper 
ty. 

19. A method as de?ned in claim 18 including wherein the 
?rst property of the coin is dimensional and wherein the 
second property of the coin is material dependent. 
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20. A method of determining the authenticity of coins or 
tokens passing through a passageway comprising the steps of 
sensing a chordal dimension of the coin, sensing a material de 
pendent characteristic of the coin, providing a magnetic ?eld 
across the passageway through which the coin passes prior to 
completion of the sensing of the material dependent charac 
teristic, providing a ?rst signal indicative of the chordal 
dimension, providing a second signal indicative of the material 
dependent characteristic, comparing the ?rst and second 
signals with predetermined indicia indicative of corresponding 
characteristics of an acceptable coin and indicating whether 
the coin passing through the sensing device is acceptable. 

21. A device for testing coins including a passageway along 
which coins can pass, a sensor which is actuated by a passing 
token in the passageway and which provides two alternative 
outputs, a ?rst in the absence of a coin and a second in the 
presence of a coin, whereby with movement of a coin past the 
sensor the duration of the second output indicates the time 
taken by the coin to pass the sensor, means for comparing the 
duration of the second output with a standard, and means for 
producing a magnetic ?eld are located beside the passageway 
in a region of the passageway through which a coin passes be 
fore reaching the sensor. 

22. A device according to claim 21, including a second sen 
sor which is actuated by a passing coin in the passageway, 
means for producing a magnetic ?eld in a region of the 
passageway, means responsive to the ?rst and second sensors 
to provide a signal indicative of the time taken by the coin to 
pass from the ?rst sensor to the second sensor, and a further 
circuit adapted to receive the signal from the said responsive 
means and including means for comparing the signal with a 
standard 

23. A device according to claim 21 in which the passageway 
includes an inclined portion, including a coin-releasing 
mechanism adapted to arrest the coin at the top of the inclined 
portion and then release it from rest to pass down the inclined 
portion. 

24. A device according to claim 23, including a solenoid 
and in which a second sensor is actuated by a coin arrested by 
the coin-releasing mechanism, a signal from the sensor caus 
ing the solenoid to be energized to operate the coin-releasing 
mechanism and release the coin. 

25. A device according to claim 21, including second means 
for producing a magnetic ?eld located beside the passageway, 
upstream of the ?rst said means for producing a magnetic 
?eld, the second means being mounted on an arm for move 
ment away from the passageway, whereby a coin of ferrous 
material can be held by the second means and prevented from 
passing further down the passageway, and can be released by 
movement of the second means. 

26. A device according to claim 21 in which the sensor is a 
photosensitive device with an associated light source. 
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27. A device for testing coins comprising means for produc 

ing a magnetic ?eld in a region of a passageway along which 
coins can pass, ?rst and second sensors responsive to the 
passage of a coin in the passage, and means for comparing 
with a standard the time taken by the coin to pass from the 
?rst sensor to the second sensor, the ?rst and second sensors 
being so positioned relative to the means for producing the 
magnetic ?eld that the time taken by the coin to pass from the 
?rst sensor to the second sensor is dependent on its interaction 
with the magnetic ?eld. 

28. A sensing device according to claim 27 in which the sen 
sors are spaced apart in a direction to be traversed by the coin 
in sequence, the ?rst sensor to be traversed initiating the said 
time measurement and the second completing the measure 
ment after the coin has been subjected to the said magnetic 
?eld. _ 

29. A sensing device according to claim 28 in which the said 
?rst sensor is traversed before the token has been subjected to 
the said magnetic ?eld. 

30. A sensing device according to claim 27 including token 
releasing mechanism adapted to arrest the token at the top of 
the passageway and then release it from rest to pass down the 
passageway. 

31. A sensing device according to claim 27 in which the sen 
sors are photosensitive devices with associated light sources. 

32. A method of testing a coin including the steps of allow 
ing the coin to pass along a predetermined path through a 
magnetic ?eld, sensing the time taken by the coin so subjected 
to the ?eld to move a predetermined distance, and comparing 
the time so sensed with a standard time for an acceptable coin. 

33. The method of claim 32 including the steps of providing 
a ?rst signal from a sensor indicative of time taken for the coin 
to pass the sensor, comparing the ?rst signal from the sensor 
with a standard and providing a second signal to indicate 
whether the ?rst signal is within a predetermined tolerance of 
the standard. 

34. A device for testing coins, including a passageway along 
which coins can pass, a sensor which is actuated by a passing 
coin in the passageway and which provides two alternative 
outputs, a ?rst in the absence of a coin and a second in the 
presence ofa coin, whereby with movement of a coin past the 
sensor the duration of the second output indicates the time 
taken by the coin to pass the sensor, a ?rst circuit means for 
comparing the duration of the second output with a standard, 
a transducer, a passageway to lead the coin to the transducer, 
the transducer providing a signal indicative of the time of dis 
placement of an element thereof caused by an impinging coin 
a second circuit means for comparing the duration of the 
signal from the transducer with a standard, and connected to 
the ?rst and second circuit means a third circuit means for in 
dicating whether the coin is acceptable. 

ll‘ * * * * 


