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A coin accepting device.

@ A coin accepting device includes a coin runway extending

from a coin entry to a cash box and to a reject coin outlet. The

coin runway includes a coin validation chamber (1) in which Fg.t

the coins are received and held in a fixed reference position

whilst they are checked for validity, and a pivoted portion (5)

which is divided into two channels, a reject channel (6) and an 24

accept channel (7). The pivoted portion (5) is biased into a first

position in which a part of it blocks an outiet (4) from the coin 2

validation chamber (1) to define the fixed reference position

forthe coin in the validation chamber (1) but is pivotableintoa

second position in which the reject channel (6) is aligned with
= the outlet (4) of the validation chamber (1) to receive rejected
< coins and channel them towards the reject outlet, and is

pivotable into a third position in which the accept channe! (7)

is aligned with the outlet {4} of the validation chamber {1) to =
= allow accepted coins to pass into the accept channel (7). The 2z
¢ device also includes a first gate (9,10} located at the down-

stream end of the accept channel (7) and operable to allow
© accepted coins to move towards the coin box, and a second
¢ gate (23) at the downstream end of the accept channel (7) 271
© operable to allow coins to pass out of the accept channel (7)

towards the reject outlet.
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A COIN ACCEPTING DEVICE

This invention relates to coin accepting devices
which are used in coin-operated metering devices, for
example coin-operated telephone and coin-operated
television sets or a meter supplying a particular
commodity, like gas or electricity. Coin accepting
devices are also used in vending machines where a
particular article or articles are dispensed automat-
ically upon receipt of one or more coins.

A1l coin accepting devices include a coin runway
extending from the coin entry to a cash box, also it
is normal for the coin runway to include a reject coin
outlet. The coin accepting device_includes some means
to check the validity of any coin introduced into its
coin entry and then, depending upon the result of the
validity check, accepts the coin and channels it
towards the cash box or rejects the coin and channels
it towards the reject coin outlet. Recently, it has
been possible to reduce the mechanical complexity of
such coin accepting devices by checking the validity of
the coin and channelling it through the device uSing
electronic devices instead of using an entirely
mechanical device. This introduction of electronics
into the device has, amongst other things, facilitated
the separation of the steps of identifying and
validating a coin and allowing valid coins to enter the
coin box. Thus, with such devices, it is possible to
build up a number of accepted'coins in the coin runway
without allowing any of them into the coin box. The
passage of the accepted coins into the coin box then
can be controlled by electronic circuits to permit
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one or more accepted coins in the coin runway to enter
the coin box when they become due, for example to
permit the metering device to operate for a further
period of time or, when a particular quantity of
coins are located in the coin runway corresponding to
the purchase price of an article to be purchased. In
such devices, it is desirable to be able to recover
accepted coins from the device which, whilst having
been accepted, have not entered the coin box either
because the perlod of time or the quantity of a
commodity to be dispensed has not taken all the coins
that were initially inserted or, for example, if the

'purchaser changes their mind or finds that they do

not have sufficient coins to complete the purchase.
According to this invention a coin ‘accepting
device includes a coin runway extending from a coin
entry to a cash box and to a reject'coin'outlet, the
coin runway including a coin validationrchamber in
which the coins are received and held in a fixed
reference position whilst they are checked for
validity, a pivoted portion which is divided into two
channels, a reject channel and an accept channel,
which is biased into a first position'in which a part
of it blocks an outlet from the coin validation chamber
to define the fixed reference position for the coin
in the validation chamber, which is pivotable into
a second position in which the reject channel is
aligned with the outlet of the validation chamber to
receive rejected coins and channel them towards the
reject outlet, and which is pivotable into a third-
position in which the acceptrchannel is aligned with the
outlet of the validation chamber to allow accepted coins
to pass into the accept channei, the deVice also
including a first gate 100ated,at the doWnstream end
of the accept channel and operéble to allow accepted
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coins to move towards the coin box, and a second gate
at the downstream end of the accept channel operable
to allow coins to pass out of the accept channel towards
the reject outlet. ' ,
Preferably the first position of the pivoted portion
of the coin runway into which it is biased is its central
position and, in this position, it is a divider between
the reject and accept channels which is aligned with the
outlet of the validation chamber to block the outlet of
the validation chamber. With the device arrahged in this
way, the pivoting portion of the coin runway then pivots
from its first central position in one direction into
its second position and in the other direction into its
third position. _ , -
Preferably the device includes means to pivot
the pivotable portion of the coin runway into its
second position in which the reject channel is aligned
with the validation chamber and simultaneously, open
the second gate. Upon operation of the means, coins
from all parts of the coin runway are channelled
towards the reject outlet irrespective of whether they
are present in the validation chamber or in the accept
channel. The means may be manually operated from, for
example, a manual reject button, or alternatively, the
means may be interlocked with a portion of the apparatus
assbciated with the doinfacceptingfdevice, for example
with the rest of a handset of a teiephone or with an
on/off switch of any appafatuS'use of which is controlled
by the coin accepting device. - In this case, the means
is automatically operated when the handset of the
telephone is replaced on its rest or, when an apparatus
controlled by the coin accepting device is switched off
so that any coins remaining in the coin runway are
channelled towards the reject outlet and returned on

replacement of the handset or upon switching the apparatus
off.
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Preferably the coin accepting device also includes
a first coin retainer upstream from the coin validation
chamber arranged to detain any coins upstream from the
coin validation chamber as the pivoted portion of the
coin runway moves into its third pbsition and so allow
only the single coin that has Just been checked in the
validation chamber to pass into the accept channel, the
first coin retainer moving out of the coin runway upon
the pivoted portion of the runway returning to its
first position to allow a subsequent coin to enter the
validation chamber once the pivoted portion Qf the coin
runway has returned to its first position. Préférably
the first coin retainer is formed by a spring arm
attached to the pivoted portion of the coin runway and
arranged so that upon pivoting of the runway from its
first to its third position the spring arm passes through
an aperture in the side wall of the coin runway upstream
from the coin validation chamber to engage a coin located
upstream from the coin validation chamber or, in the
absence of any coin upstream, to block the coin runway
upstream from the validation chamber and so prevent any
subsequently inserted coin from entering the validation
chamber until the pivoted portion of the coin runway has
returned to its first position.

When the coin accepting device forms part of a
coin operated metering device arranged so that coins from
the acceptance channel are allowed to pass one at a
time into the coin box upon demand from the apparatus
associated with the coin accepting device, the coin
accepting device preferably includes a second coin
retainer associated with the acceptance channel upstream
from the first gate, the second coin retainer being
operated together with the first gate to hold subsequent
coins in the acceptance channel whilst the downstream
coin passes through the first gate.
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A particular example of a coin accepting device in
accordance with this invention will now be described with
reference to the accompanying drawings; in which:-

Figure 1 is a partly sectioned plan of the coin
runway of the device in its first position; o

Figure 2 is a diagrammatic view of the coin runway
of the device in its second position;

Figure 3 is a diagrammatic view of the coin runway
in its third position; ' '

Figure 4 is a diagrammatic view of the  coin runway
of the device in its first position showing'fts coin
accept gate open; and,

Figure 5 is a diagrammatic view of the coin runway
in its position in which coins are rejected from all
parts of the coin runway.

This particular example of coin accepting device
has been specifically developed for use with a table top
coin-operated telephone although it is believed that it
can be used with other types of coin-operated devices.

In this example the coin runway is inclined to the

horizontal at approximately 19° so that coins run forwards

down the runway from a coin slot in the top face located

towards the rear of the apparatus and then into a coin

box located beneath the coin runway or to a reject

outlet at the front of the apparatus. - .

The coin runway includes a coin validation chamber |
1 located beneath a coin entry slot (not shown) which is i
arranged to receive coins having a variety of different |
denominations. A pair of coils 2 and 3 are located on
each side of the downstream end of the coin validation
chamber 1 and these coils 2 and 3 form part of an elec-
tronic coin identification and validation apparatus
which can identify the denomination of a particular coin
and check to determine the validity of any coin. The
base of the coin validation chamber 1 is inclined at a
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greater angle to the horizontal than the remainder of the
runway and, in this exampie, is inclined at 30° to the
horizontal. The coin validation chamber 1 includes an

outlet 4. A pivoted portion 5 of the coin runway is located
downstream of the outlet 4 of the coin validation chamber 1
and includes a reject channel 6 and an accept channel 7.

The reject channel 6 and the accept chammel 7 are separated
by a central divider 8. An aperture 9 is provided in the

base of the accept channel towards its downstream end and

this aperture is closed by one limb 10 of a bifurcated pivoted
cranked arm 11 which is pivoted on a pivot 121

Accept and reject solenoids 13 and 14 are located

beside the pivoted portion 5 of the coin runway and the
movable part of armatures 15 and 16 of the solenoids 13 and
14 are connected to the pivoted portion 5 of the coin runway.
A projection 17 extending forwards from a fixed mounting
block 18 fits between adjacent ends of the movable parts of
the armatures 15 and 16 to provide a location for the
pivoting portion 5 of the coin runway. A tag 19 connected

to the pivoted portion 5 of the coin runway includes a hole
through which a coil torsion spring 20 is threaded and
which is arranged so that the movable parts of the armatures
15 and 16 are urged against the fixed parts of the armatures

15 and 16. Thus, the spring 20 pulls the pivoting portion

5 of the coin runway against the fixed parts of the armatures
15 and 16 and so biases the pivoted portion 5 into a central
position whilst allowing the pivoted portion 5 to pivot on :
the fixed parts of the armatures 15 and 16 in a clockwise !
or an anti-clockwise direction as seen in Figure 1. Upon }
actuation of the reject solenoid 14 the movable part of the ‘
armature 16 of the reject solenoid 14 is attracted towards

the fixed part of the armature 16 of the solenoid 14 so

causing the pivoted portion 5 of the coin runway to pivot

in an anti-clockwise direction whereas upon actuation of

the accept solenoid 13 the movable part of the armature 15

of the accept solenoid 13 is attracted towards the fixed
part of the armature 15 of the accept solenoid 13 so causing

the pivoted portion 5 of the coin runway to pivot in a
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clockwise direction. A clearance between an inside face
of the mounting block 18 and the coil torsion spring 20
threaded through the hole in the tag 19 is sufficient

to enable the pivoted portion 5 to pivot in both directions
but the spring 20 engages the inside face of the mounting
block 18 to prevent the pivoted portion 5 from being
displaced sufficiently to allow the adjacent ends of

the movable parts of the armatures 15 and 16 to disengage
from the proJjection 17.

With the pivoted portion 5 of the coin runway in
its central position the divider 8 is aligned with the
outlet & at thedownstream end of the coin validation
chamber 1. to prevent any coins leaving the wvalidation
chamber 1. A spring arm 21 is connected to the pivoting
portion 5 of the coin runway and arranged to move through
an aperture 22 in the wall of the coin validation chamber
1 as the pivoting portion 5 of the coin runway pivots.

A second spring arm 23 passes through an aperture 24 in
the wall of the accept channel 7 of the pivoted portion
5 of the coin runway and bears against the divider 8.
The arm 23 blocks the downstream end of the accept
chammel 7 adjacent the aperture 9 in its base, and forms
a stop against which coins in the accept channel 7 are
retained. The spring arm 23 includes a cranked end
portion 25 and a lug 26 connected to a linkage 27
which is, in turn, connected to the cradle of the hand-
set of the telephone. The other 1limb 28 of the pivoted
cranked arm 11 bears against a third spring arm 29,

The spring arm 29 includes a tab 30 which is arranged
to pass through a hole 31 in the wall of the accept
channel 7 upstream from the aperture 9. A coin accept
solenoid 32 has the movable part of its armature 33
coupled to the pivoted cranked arm 11.

When it is wished to make a telephone call, the
user first picks up the handset of the telephone from
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its cradle and with the handset off its cradle the ;
pivoted portion 5 of the coin runway occuples its

centre position as shown in Figure 1 Wlth the divider z
8 blocking the outlet 4-of the coin validation chamber 1.
The person wishing to make a telephoné céll then inserts
one or more coins through the coin slot'and,these are
received in the coin validation chamber 1 and the s
downstream one abuts the end of the divider 8. The !
coin at the downstream end of the coin validation chamber ;

1 is checked by applying an oscillating signal to the i
coils 2 and 3 to determine the denomination of that coin |

and determine if that coin is a valid coin. If the result
of this determination is that the coin is not a valid
coin the electronic circuits associated with the coils 2
and 3 actuate the reject solenoid 14 to cause the plvotlng;
portion 5 of the coin runway to plvot in the antl-clockw1se
direction into the p051t10n shown in Flgure 2. In this ;
position the reject channel 6 is aligned with the outlet l
L of the coin validation chamber 1 and all the coins
present in the coin.validation,phamber'1 pass through
the outlet 4 and along the reject channel 6rto fhe reject
outlet (not shown). After a predetermined time has
elapsed the solenoid 14 is de-actuated SO that the pivoted
portion 5 of the coin runway returns to 1ts central positlanﬁ
If the result of the determination of the coin is
that it is a valid coin of a particular denomination then
the accept solenoid 13 is actuated to cause the pivoted
portion 5 of the coin runway to pivot in a clockwise
direction into the position shown in Figure 3. In this
position, the accept channel 7 is aligned with the
outlet &4 of the coin validation chamber 1 so that the
coin that has just been checked'moves through the outlet
L and into the accept chamnel 7 where it rolls down
until it reaches the end portlon of the spring arm 23.
As the pivoted portion 5 of the coin runway is moving
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in the clockwise direction the spring arm 21 passes through
the aperture 22 in the side wall of the validation chamber
1 and engages any coin present in the validation chamber
1 upstream from the coin that has just beéeen checked and
holds the upstream coin or coins to allow only the single
coin that has been checked to pass into the accept channel
7. If no other coins are present in the validation
chamber 1 the spring arm 21 passes through the aperture

22 and blocks the passage through the coin validation
chamber 1 to prevent any subsequently inserted coins
passing through the coin validation chamber 1. After

a predetermined time has elapsed to allow the coin that
has been checked to pass into the accept channel 7 the
solenoid 13 is de-actuated to allow the pivoted portion

5 of the coin runway to return to its central position.

As this occurs, the spring arm 21 releases any coin that
it is holding or, alternatively, moves out of the passage
through to the coin validation chamber 1 to permit the
next coin or a subsequently inserted coin to enter the
coin validation chamber 1. When the next coin enters

the coin validation chamber 1 this once again abuts the
divider 8 and is checked to determine if it is valid

and to determine its denomination and, if the next coin
also proves to be genuine, the pivoting portion 5 of

the coin runway is once again pivoted in a clockwise direction

to allow the next coin to enter the accept channel 7. This
process continues for each coin that is inserted in the
coin entry slot until the electronic circuits associated
with the coils 2 and 3 determine that the accept channel

7 is full of coins and, once this point is reached,

the electronic circuits prevént the pivoted portion 5 of
the coin runway from pivoting to receive further coins

from the validation chamber 1 even if they are tested and
found to be valid coins.

Once one or more coins having a value greater than
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the minimum call charge are present in the accept channel
7 the telephone is then enabled so:thaf'the user can dial
the number that they are trying to obtain. As soon as a
connection is established between the telephone and the
number to be obtained, the coin accept solenoid 32 is
actuated so that the movable part:of'its armature 33 is
attacted towards the fixed part WEich.inrturn causes the
cranked arm 11 to pivot about its pivot 12 in an anti-
clockwise direction, into the position shown in Figure 4.
This anti-clockwise pivoting of the cranked arm 11
causes its one 1imb 310 to uncover the aperture 9 in the
base of the accept channel 7 to allow the coin at the
downstream end of thé accept channél'7'resting against
the spring arm 23 to pass through the aperture 9 and
into the coin box located beneath the coin runway. The
aperture 9 is shown by cross-hatching in.Figure'h to
indicate its position more clearly. A photo-emitter
and photo-detector pair,(not shown) is located beneath the
aperture 9 to monitor the movement of the coin through
the aperture and into the coin box. Typically, the
photoemitter and phoﬁodetector‘pair comprises an infra-red
1ight emitting diode and photodetector. The signal
indicating acceptance of a valid coin is taken from this
photodetecfor pair asrfhe coin drops into the coinbox.
This overcomes some forms of fraud, such as keeping coins
on strings so that they are kept in the acceptance
chamnel 7 even when the apertufe 9 is uncovered.

Upon actuation of the cranked arm 11 its other
1imb 28 bears against the third spring arm 29 and this
moves the.tab 30 through the hole 31 in the side of the
accept chammel 7 to engage any subsequent coins that are
present in the accept channel 7 or to block the accept
channel 7 and so prevent any subsequently accepted coin
from passing through the aperture 9 whilst the solenoid
32 is actuated. The solenoid 32 is de-actuated after a
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predetermined period of fime so that the cranked arm
11 returns to its initial position with its one 1limb

10 again covering the aperture 9 in the base of the channel

7 and so that the tab 30 moves out through the hole 31
away from the accept chamnel 7. All the other coins in
the accept channel then roll down the accept channel 7
until they are once again stopped by the second spring

arm 23. When the accept channel 7 is full of coins before
operation of the cranked arm 11 and a further coin is
present in the coin validation chamber 1 and has been
checked as being acceptable but the pivoted pbrtion 5

of the coin runway is prevented,from operating by the
electronic control circuit because the accept channel

7 is full, then the control circuitry of the coin valid-

ator is arranged so that once a coin has been allowed into
the coin box the accept solenoid 13 is enabled to allow
the pivoted portion 5 of the coin runway to pivot once
again to allow the next coin to pass from the coin
validation chamber 1 into the accept channel 7. As soon
as the time period for the particular denomination of

coin which has been received in the coin box has been
used up by the user of the telephone the solenoid 32 is
once again actuated to cause the cranked arm 11 to

-pivot to allow the next coin from the accept channel 7

to enter the coin box, and so on. Naturally, if no
more coins are present in the accept chamnnel 7 the
telephone call is terminated.

Further photodetector and receiﬁer pairs may be
provided at_various points along the coin runway, for

. example at the coin entry to detect the introduction of a
coin imto the coinvalidation chamber 1 and to detect a coin leaving the

outlet 4. Photoemitter and detector paifs may also be
provided along the acceptance chamnel 7 to check on the
number of coins in the acceptance channel 7. Preferably
the photodetectors are all pulsed so that the movement or

o cvtamn nim st el e e
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presence of a coin adjacent a photodetector pair is
timed. In this way the time taken for a coin to move
from one position to another can also be monitored
to make sure that the coins pass along ithe coin
runway. JIf the monitoring of the photoemitter, photo-]
detector pairs indicates that the coins are not passin]
smoothly along the coin rumway the pivoted portion 5 o;
the runway may be pulsed a number of times by altermat
actuation of the solenoids 13 and 14. This actuation
of the runway tends to shake loose any coins "that are
lodged in position and provide a warning to the user that
the coins are not proceeding smoothly along the coin
runway. This may be due to the equipment ibeing tilted
and in this case the user. is alerted by the rattling of the
coin runway to return the equipment to the horizontal

iV

position.

At the termination of the telephone icall, the usi
replaces the hand set on the cradle and this exerts a
pull on the linkage 27 which is a pull inthe direction
to the left as shown in Figure 5. This sideways pull
by the linkage 27 moves the pivoted portidn 5 of the
coin runway into its reject position whildt, at the |
same time, opening the gate at the end of |the accept
chammel 7 formed by the second spring arm |23, this is the
position shown in Figure 5. Thus, any coins remaining
in the coin'validation chamber 1 are discharged through
the reject chamnnel 6 to the reject outlet jwhilst any |
coin remaining in: the accept channel 7 pass down the
accept channel 7 and out of the end of the accept channel
7, past the spring arm 23 so that they are also discharged
towards the reject outlet. Thus, at the end of the
telephone call all coins present from anywhere in the coin
runway that have not been used are returned. The cranked
arm portion 25 of the spring arm 23 prevents the spring
arm 23 from being vcomplrer_tely_ disengaged from the pivoting:
portion 5 of the coin rﬁnfi{ray. '

-
H
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CLAIMS

1. A coin accepting device including a coin runway
extending from a coin entry to a cash box and to a reject
coin outlet, characterised in that the coin runway
includes a coin validation chamber (1) in which the

coins are received and held in a fixed reference position
whilst they are checked for validity, a pivoted portion
(5) which is divided into two channels, a reject channel
(6) and an accept channel (7), which is biased into a
first position in which a part of it blocks an outlet (4)
from the coin validation chamber (1) to define the fixed
reference position for the coin in the wvalidation chamber
(1), which is pivotable into a second position in which
the reject channel (6) is aligned with the outlet (4) of
the validation chamber (1) to receive rejected coins and
channel them towards the reject outlet, and which is
pivotable into a third position in which the accept channel

(7) is aligned with the outlet (4) of the validation

chamber (1) to allow accepted coins to pass into the accept
channel (7), the device also including a first gate (9,10)
located at the downstream end of the accept chamnel (7) and
operable to allow accepted coins to move towards the coin
box, and a second gate (23) at the downstream end of the
accept channel (7) operable to allow coins to pass out of
the accept channel (7) towards the reject outlet.

2. A coin accepting device according to claim 1,
Turther characterised in that the first position of the
pivoted portion (5) of the coin runway into which it is
biased is its central position and, in this position, it

is a divider (8) between the reject (6) and accept (7)
channels which is aligned with the outlet (4) of the
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validation chamber (1) to block the outlet (4) of the
validation chamber (1). ,

3. A coin accepting device according to claim 2,
further characterised in that the pivoting portion (5)

of the coin runway pivots from its first cgntral position
in one direction into its second position and in the

other direction into its third position.

L, A coin accepting device according to any one of
the preceding claims, further characterised in that it
also includes means (26,27) to pivot the pivotable portion
(5) of the coin runway into its second position in which
the reject chamnel (6) is aligned with the outlet (4)

of the validation chamber (1) and 51mu1taneously, open

the second gate (23) to chamnel coins from all parts of
the coin runway towards the reject outlet. '

5. A coin accepting device according to any one of
the preceding claims, further characterised in that it
also includes a first coin retainer (21) upstream from

the coin validation'chamber'(1)'arranged to detain any
coins upstream from the coin validation chamber (1) as

the pivoted portion (5) of the coin runway moves into

its third position and so allow only thersingle coin that
has just been checked in the validation chamber (1) to
pass into the accept chammel (7),'the;firstrcoin retainer
(21) moving out of the coin.runway upon :the pivoted portion
(5) of the runway returning to its first position to allow

" a subsequent coin to enter the validation chamber (1)

once ‘the pivoted portion (5) of the coin runway has
returned to its first position.

6. A coin accepting device according to claim 5,
further characteriséd'in that the first coin retainer is
formed by a spring arm (21) attached to the pivoted portion
(5) of the coin runway and arranged so that upon pivoting
of the runway from its first to its third position the
spring arm (21) passes through an aperture (22) in the



10

15

0040019
- 15 -

side wall of the coin runway upstream from the coin
validation chamber (1) to engage a coin located
upstream from the coin validation chamber (1), or in
the absence of any coin upstream, to block the coin
runway upstream from the validation chamber (1) and

so prevent any subsequently inserted coin from entering |

the validation chamber (1) until the pivoted portion (5)
of the coin runway has returned to its first position.
7. A coin accepting device according to any one of
the preceding claims, further characterised in that the
coin accepting device includes a second coin retainer
(29,30) associated with the acceptance channel (7)
upstream from the first gate (9,10), the second coin

retainer (29,30) being operated together with the first :

gate (9,10) %o hold subsequent coins in the acceptance
chanmel (7) whilst the downstream coin passes through
the first gate (9,10).
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