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[57] ABSTRACT 
A coin dispensing apparatus is disclosed having a 
hopper for storing coins, a rotary disc rotatably 
mounted within said hopper at an angle to the horizon 
tal, a plurality of delivery pins spaced in the peripheral 
direction on said rotary disc, a delivery knife for guid 
ing coins at the upper delivery portion to a discharge 
chute and a counter at the upper delivery portion. The 
rotary disc is rotatably supported on a supporting plate 
by means of a plurality of balls interposed between the 
bottom surface of the rotary disc and the upper surface 
of the supporting plate and the rotary disc is urged 
toward the supporting plate so as to obtain effective 
engagement therebetween through the balls. The 
counter has a removable and replaceable counter roller 
rotatably mounted on a rocker arm having an actuating 
arm adapted for moving into a slot between a pair of 
sensor coils of an electromagnetic sensor such as a prox 
imity switch or a slot switch. The counter roller is nor 
mally positioned in the delivery passage opposite the 
delivery knife and urged towards the latter by means of 
spring so that when a coin is delivered to the delivery 
passage along the delivery knife, the rocker arm is piv 
oted by the coin so as to move the actuating arm into 
the slot of the sensor to make switching action. The 
counter roller is removable and replaceable with differ 
cm diameter counter rollers to accommodate varying 
denominations of coins. 

6 Claims, 3 Drawing Sheets 
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COIN COUNTING AND DISPENSING 
APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus for 

dispensing coins or tokens, and more particularly to a 
hopper type coin dispensing apparatus including a 
hopper for storing coins or tokens in bulk and a rotary 
disc for delivering the coins from the hopper one at a 
time and in speci?c quantities. 

2. Description of the Prior Art 
U.S. Pat. No. 3,942,544 is illustrative of the prior art. 

There is disclosed a coin dispensing apparatus for vari 
ous coin denominations including a hopper for storing 
coins, a rotary disc rotatably disposed in the hopper at 
an angle to the horizontal, a removably secured central 
disc on the rotary disc and a delivery knife. The central 
disc is removable and replaceable with different diame‘ 
ter central discs to accommodate varying denomina 
tions of coins and the delivery knife is pivotably 
mounted to accommodate varying diameters of varying 
coin denominations. The rotary disc is provided with a 
plurality of pins extruded from the front surface thereof 
in positions spaced in the peripheral direction. The 
central disc and the extruded pins de?ne coin receiving 
spaces. These coin receiving spaces pick up coins from 
a gutter formed in the lower portion of the hopper and 
deliver them to the upper delivery portion one at a time 
and in specific quantities when the rotary disc is rotated 
within the hopper. The coins delivered into the upper 
delivery portion are guided by the delivery knife to a 
coin discharge chute. The coins passing the upper deliv 
ery portion are usually counted by means of a coin 
counter which has an actuator or an actuation roller of 
a microswitch resiliently projected into a position to be 
engaged with the coins effectively. Alternatively the 
coin counter comprises a photoelectric switch adapted 
for detecting the coin pushed out by a leaf spring ex 
tending from one side of the delivery passage. 
However, such a conventional coin counter has a 

disadvantage that the extended position of the actuator 
or the actuating roller of the microswitch or the leaf 
spring is substantially ?xed or limited even if it is adjust 
able so that when the diameter of the coin to be dis 
pensed is substantially changed, it is necessary to re 
place the central disc with another having a different 
diameter and also to adjust the position of the delivery 
knife to accommodate varying diameters of the coins. 
Accordingly, it is necessary to prepare a lot of central 
discs having varying diameters as well as to adjust with 
a high degree skill. 

SUMMARY OF THE INVENTION 

In view of the foregoing it is a principal object of the 
present invention to provide a coin dispensing appara 
tus for various coin denominations which by replace 
ment of a relatively inexpensive counter roller can be 
converted for a wide variety of coin diameters without 
any adjustment. 
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2 
Another object of the present invention is to provide 

a coin dispensing apparatus without an eccentricity or 
runout of the rotary disc. 
A feature of the present invention is a coin dispensing 

apparatus comprising a removable and replaceable 
counter roller rotatably mounted on a rocker arm inte 
grally formed with an actuating arm of a proximity 
switch and normally positioned in the delivery passage 
opposite the delivery knife and biased towards the lat 
ter, said rocker arm and actuating arm being so formed 
that as a coin having a predetermined diameter passes 
the delivery passage along the delivery knife, the rocker 
arm is pivoted by the coin and causes the actuating arm 
to move into the detecting space of the proximity 
switch. 
The proximity switch comprises a pair of spaced 

apart sensor coils which, between them, define a slot 
which opens in a pair of opposite directions and into and 
out of which the actuating arm moves unrestrictedly in 
said directions; and therefore when a coin of larger 
diameter passes between the delivery knife and the 
counter roller, it merely causes the actuating arm to 
swing farther through said slot than would be the case 
with a coin of said predetermined diameter, so that the 
larger diameter coin will not jam the apparatus. 

DESCRIPTION OF DRAWINGS 

Further objects and advantages of the present inven 
tion will become apparent as the following description 
of an illustrative embodiment proceeds with reference 
to the drawings in which: 
FIG. 1 is a front elevation of the coin dispensing 

apparatus according to the present invention, 
FIG. 2 is a side elevation of the coin dispensing appa 

ratus shown in FIG. 1, 
FIG. 3 is a front elevation on a larger scale of the coin 

dispensing apparatus with the hopper removed to show 
the rotary disc and the counting means, 
FIG. 4 is an enlarged sectional view illustrating the 

relationship between the drive gear box, drive pin, ro 
tary disc and rotary disc supporting means, and 
F IG. 5 is an illustrative perspective view of a portion 

of the proximity switch. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to drawings, it will be seen that a 
mounting frame 1 is composed of a base plate 2 and side 
plates 3, 3 having flanges 4, 4 on their respective in 
clined front edges. One the mounting frame 1, a rotary 
disc supporting plate 5 is ?xedly mounted by means of 
bolts 6, 6 secured to the flanges 4, 4, so that the support 
ing plate 5 is at an angle to the horizontal and a motor 
7 is mounted on the supporting plate 5 for driving a 
drive shaft 9 through a reduction gear box 8. The motor 
7 is provided with a conventional braking mechanism 
10 for stopping at a desired angular position. 

In order to rotatably support a rotary disc 13 on the 
inclined supporting plate 5, a plurality of balls 11 are 
interposed between the upper or front surface of the 
supporting plate 5 and the bottom surface of the rotary 
disc 13. The balls 11 are rotatably con?ned in retainers 
12, respectively, which are spaced in the peripheral 
direction and ?xed to the front surface of the supporting 
plate 5. The rotary disc 13 has a concentric circular race 
14 formed on the bottom surface thereof for engaging 
the balls 11 in the retainers 12. 
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The rotary disc 13 has also an eccentric driven pin 15 
extruded from the bottom surface thereof for engage 
ment by a radially projecting drive pin 16 secured to the 
drive shaft 9. When the motor is operative and rotates 
the drive shaft 9 the rotary disc 13 is connected opera 
tively to the drive shaft 9 by the drive pin 16 in its 
engagement with the driven pin 15. The rotary disc 13 
has a plurality of delivery pins 17 extruded from the 
front surface thereof in positions spaced in the periph 
eral direction. The delivery pins 17 may be formed by 
means of a stamping operation performed on the rotary 
disc. 

Concentrically overlying the top surface of the ro 
tary disc 13 is also provided with a central disc 18. The 
central disc has a central opening 19 for receiving the 
drive shaft 9 which also extends through the center of 
the rotary disc 13. A plurality of agitators 20 that pro 
trude from the front surface of the central disc 18 may 
also be formed by a stamping operation. 

In order to prevent eccentricity and runout of the 
rotary disc 13 as the result of unbalance from the weight 
of coins engaging it, it is biased downwardly, as by 
means of a belleville spring 21, to engage its circular 
race 14 with the balls 11 on the supporting plate 5 under 
a desired pressure. The belleville spring 21 is secured to 
the upwardly projecting end of the drive shaft 9 
through a washer 22, by means of a screw 23, and it also 
urges the central disc 18 against the rotary disc 13. 
The hopper 25 is made of plastics and is resiliently 

mounted on the supporting plate 5 by means of pins 26, 
each of which extends through a hole (not shown) in the 
supporting plate 5. A spring 28 interposed between the 
bottom side of the supporting plate 5 and a collar 27 
secured to the extended end portion of the pin 26 per 
mits the hopper 25 to lift itself away from the support 
ing plate resiliently, against the force of the spring. Such 
lifting movement of the hopper 25 relative to the sup 
porting plate 5 prevents coins contained within the 
hopper 25 from jamming in the gutter portion of the 
hopper. The hopper 25 is also movably supported by 
means of supporting roller 29 which is mounted rotat 
ably on a stationary supporting arm 30 and engaged 
with the guide portion 25' of the hopper 25. 

In order to increase the amount of coins to be stored 
in the coin dispensing apparatus, an additional hopper 
31 is removably mounted on brackets 32 that project 
from the upper portion of the mounting frame 1 above 
the hopper 25. Also, in order to detect the amount of 
coins contained in the hopper, a detector arm 33 is 
pivoted to the bracket 32 and has a detecting element 34 
secured to its free end that makes contact with the coins 
within the hopper. The detecting arm 33 is further ar 
ranged to actuate a detecting microswitch 35 when the 
amount of the coins attains an upper or lower limit 
level. 
The coin dispensing apparatus includes a delivery 

knife 40 adapted for guiding coins to a coin discharge 
chute at the upper delivery portion 41 and further a 
removable and replaceable counter roller 42 adapted 
for the diameter of the coins to be dispensed so as to 
define a delivery passage 43 in cooperation with the 
knife 40. 
The counter roller 42 is rotatably and removably 

mounted on a pin 45 at the free end of a rocker arm 44 
by means of a split ring. The rocker arm is pivoted to 
the supporting plate 5 by means of a pin 46 and is nor 
mally urged to the position shown in FIG. 3 by means 
of a spring 47. The one end 47a of the spring 47 is en 
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4 
gaged with the rocker arm 44 and the other end 47b is 
engaged with the supporting plate 5 so as to pivot the 
rocker arm 44 in a counterclockwise direction until a 
stopper 48 adjustably secured to the rocker arm 44 
engages the upper edge of the supporting plate 5. The 
stopper 48 determines a position of the counter roller 42 
at the one side of the delivery passage 43 that enables it 
to be actuated by a coin having a predetermined diame 
ter. As such a coin is delivered to the delivery passage 
43 along the knife 40, by pushing action of a pin 17 on 
the rotating disc 13, the coin effectively contacts the 
counter roller 42 to pivot the rocker arm 44 in a clock 
wise direction against the force of the spring 47. The 
pivotal movement of the rocker arm 44 causes a switch 
actuating arm 50 formed integrally with the rocker arm 
44 to move into a gap or slot 52 between a pair of sensor 
coils 51, 51 of an electromagnetic sensor such as a slot 
switch or a proximity switch 53 to make switching 
action for counting each coin that passes the counter 
roller. 

It will be seen from the above that in the coin dispens 
ing apparatus according to the present invention a plu 
rality of balls interposed between the bottom surface of 
the rotary disc and the upper surface of the supporting 
plate rotatably supports the rotary disc on the support 
ing plate, and means for urging the rotary disc toward 
the supporting plate prevents the rotary disc from dis 
engaging the balls, thus overcoming the problem of lift 
and runout of the rotary disc with a simple and low cost 
construction. Furthermore, the removable and replace 
able counter roller, rotatably mounted on the rocker 
arm, can be readily replaced by a different counter 
roller, to accommodate coins of a different diameter, 
without necessity for replacement of the center disc or 
adjustment of the position of the delivery knife. Finally, 
delicate adjustment of the counter switch is unnecessary 
because the actuating arm of the electromagnetic sensor 
which is formed integrally with the rocker arm that 
carries the counter roller, can move freely into the 
detecting gap or slot between a pair of sensor coils of 
the electromagnetic sensor so that a coin having larger 
diameter than the predetermined diameter may pass 
through the delivery passage without any jams. 
What is claimed is: 
1. A coin dispensing apparatus comprising a hopper 

for holding a supply of coins, a rotary disc in said 
hopper that is inclined to the horizontal and has coin 
engaging means on an upper face thereof, said rotary 
disc being rotatable in one direction to carry coins up 
ward from near the bottom of the hopper, a delivery 
knife near the top of the disc to which coins are deliv 
ered by the rotary disc for guidance to a delivery chute 
and which has a substantially upwardly facing surface 
that the coins engage edgewise, a counter roller having 
a periphery edgewise engageable by coins, mounting 
means whereby the counter roller is carried for free 
rotation about its axis and for bodily motion trans 
versely to its downwardly towards and upwardly away 
from a de?ned position in which the counter roller is 
spaced from said surface by a distance less than the 
diameter of a coin of predetermined denomination, said 
counter roller being biased downwardly to be moved 
upward from said position by passage along said surface 
of a coin of said denomination, and electrical switch 
means responsive to movement of said counter roller 
out of said position for counting each coin that passes 
the counter roller, said coin dispensing apparatus being 
characterized by: 
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(A) said switch means comprising a pair of elements 
between which there is a slot that opens in a pair of 
opposite directions and which cooperate to pro 
duce an output upon entry into said slot of an actu 
ating member; and 

(B) an actuating member connected with said mount 
ing means to be moved in one of said opposite 
directions by upward movement of the counter 
roller and in the other of said opposite directions by 
downward movement of the counter roller, said 
actuating member being arranged to enter said slot 
upon movement of the counter roller out of said 
position and to move freely in said slot in said one 
direction so that the counter roller can be passed by 
coins substantially larger in diameter than said coin 
of predetermined denomination. 

2. The coin dispensing apparatus of claim 1, further 
characterized by: 

(C) said counter roller having a readily detachable 
connection with said mounting means so that said 
counter roller can be replaced by any one of a 
plurality of counter rollers of different diameters, 
each intended for cooperation with coins of a dif 
ferent predetermined denomination. 

3. The coin dispensing apparatus of claim 2 wherein 
said rotary disc and said mounting means are supported 
by a stationary base, further characterized by: 

(D) cooperating abutment means on said stationary 
base and on said mounting means whereby said 
position of the counter means is de?ned, one of said 
abutment means being adjustable up and down. 

4. A coin dispensing apparatus comprising a hopper for 
holding a supply of coins, a rotary disc in said hopper that 
is inclined to the horizontal and has coin engaging means 
on an upper face thereof said rotary disc being rotated by 
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6 
means of a drive shaft at a center thereof in one direction 
to carry coins upward from near the bottom of the hopper, 
a delivery knife near the top of the disc to which coins are 
delivered by the rotary disc for guidance to a delivery chute 
and which has a substantially upwardly facing surface that 
the coins engage edgewise, a counter roller supported re 
tractably at a position opposite to the surface of the knife so 
as to engage with a peripheral edge of the coin, said coin 
dispensing apparatus being characterized by: 
means for rotatably supporting the rotary disc on an 

inclined supporting plate, the supporting means in 
cluding a circular race, grooved in the bottom surface 
of the rotary disc at a peripheral portion of the rotary 
disc, a plurality of balls arranged in the circular race, 
a retainer for rotatably retaining the balls in the circu 
lar race at positions spaced from each other circumfer 
entially and biasing means on the drive shaft extend‘ 
ing through a central opening in the rotary disc toward 
the supporting plate, thereby maintaining the position 
of the peripheral portion of the rotary disc at a con 
stant position. 

5. The coin dispensing apparatus of claim 4, wherein 
said counter roller includes a readily detachable connec 
tion connecting with a mounting means so that said 
counter roller can be replaced by any one of a plurality of 
counter rollers of di?erent diameters, each intended for 
cooperation with coins of a different predetermined denom 
ination. 

6. The coin dispensing apparatus of claim 5, wherein 
said rotary disc and said mounting means are supported by 
a stationary base having abutment means. cooperating with 
abutment means on said mounting means, whereby said 
position of the counter means is de?ned, one of said abut 
ment means being adjustable up and down. 
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