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(57) ABSTRACT 
In apparatus for use in a coin operated device, appara 
tus for separating coins, loading a coin dispenser with 
the separated coins, and directing coins in excess of 
the capacity of the dispenser to a coin storage box. 

8 Claims, 6 Drawing Figures 
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CON SELECTOR AND SORTER 

The present invention is concerned with coin and 
token handling apparatus suitable for incorporation in 
a coin operated vending machine. Such apparatus re 
ceives coins of various denominations, determines the 
denomination and authenticity of the coins, rejects 
slugs and coins of unacceptable denomination, deter 
mines and sums the denominations of acceptable coins, 
produces a vend signal when acceptable coins equaling 
or exceeding in value the price of the item to be vended 
have been inserted, and produces change in an amount 
equal to the excess of the inserted coinage over the 
price of the item selected. The apparatus is usually 
housed within a case whose external dimensions and 
coin box passages for input, reject and change-giving 
conform to standards which have evolved in the vend 
ing machine industry. 
A coin inserted into a vending machine having appa 

ratus of the present invention enters the apparatus and 
moves by gravity along a series of coin track segments 
which establish a sinuous coin path. Sensors arranged 
along the coin path measure one or more physical 
properties of the coin such as electrical conductivity, 
diameter, acceleration, velocity, or functions which de 
pend on combinations of these properties. Circuitry as 
sociated with the sensors determines whether the coin 
is an authentic coin of an acceptable denomination. If 
not, the coin is rejected. An accepted coin travels along 
a further gravity track past one or more acceptance 
windows arranged in increasing order of coin diameters 
in the direction of coin travel. The acceptance windows 
each lead to a coin tube appropriate for coins of a par 
ticular denomination. The coin tubes store a supply of 
coins segregated by denomination for change-giving 
purposes. The coin tubes are dimensioned to hold only 
enough coins for anticipated change-giving purposes. 
Once a coin tube is full, further coins of that denomina 
tion will bypass the coin tube for that denomination 
and enter a chute which leads to the locked coin box 
in which accepted coins of all denominations are stored 
for periodic removal. Coins larger than any of the ac 
ceptance windows continue on the further gravity track 
to the chute to the coin box. When coinage exceeding 
the price of the desired item is inserted, the difference 
from the price is determined by the circuitry and 
change dispenser mechanisms at the foot of the coin 
tubes are actuated to dispense the proper change. 
Throughout this specification the term "coin' is in 

tended to mean genuine coins, tokens, counterfeit 
coins, slugs, washers, and any other item which may be 
used in an attempt to use coin-operated devices; and 
for simplicity, coin movement on the coin edge is de 
scribed as rotational motion; however, except where 
otherwise indicated, translational motion also is con 
templated. 

In the drawings: 
FIG. 1 is a perspective view of the apparatus of the 

present invention; 
FIG. 2 is a partial elevational view; 
FIG. 3 is a partial sectional view taken along the line 

3-3 of FIG. 2; 
FIG. 4 is a partial elevational view similar to FIG. 2 

but showing an alternative embodiment of the appara 
tus of this invention; 
FIG. 5 is a sectional view of the apparatus of FIG. 4 

taken along the line 5-5; and 
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FIG. 6 is a sectional view of the apparatus of FIG. 4 

taken along the line 6-6. 
Referring now to the drawings, the apparatus of the 

present invention will be described with reference to a 
device regulated to accept three coins of different de 
nomination and increasing diameters such as the U.S. 
10-cent, 5-cent and 25-cent coins. In the embodiment 
shown in FIGS. 1 through 3, the apparatus is enclosed 
within a case 6 whose exterior dimensions conform to 
standards which have evolved in the vending machine 
industry for the space within vending machines which 
is allocated for coin handling purposes. The apparatus 
comprises as major components: a flight deck assembly 
1 and 2 including sensor zones 31 and 32, an accept 
/reject gate 24, a separator assembly 4 and 5 including 
acceptance windows 28 and 29, separator chutes 34 
and 35, coin tubes 36 and 37 and a change dispenser 
assembly 50. The apparatus also includes a reject chute 
46 and a chute 42 leading to the coin box. Sensor data 
processing and logic circuitry are incorporated in the 
available space within the confines of the outer case 6. 

The flight deck is composed of a pair of parallel 
plates 1 and 2 separated by a distance slightly greater 
than the thickest coin being handled, for example two 
sheets of fiberglass reinforced epoxy spaced 0.090 inch 
apart in a coin selector for 5, 10, and 25 cent U.S. 
coins. Front plate 1 may be hingedly associated with 
rear plate 2 to permit temporary separation of the 
plates for cleaning or to free ajam which may be occa 
sioned by a bent coin. Spanning the space between the 
front plate 1 and the rear plate 2 is a series of baffles 
10, 12 and 14, made either as a part of one of the plates 
1 and 2 or as separate parts. Polycarbonate resin is a 
suitable material for the baffles. The upper surfaces 11, 
13 and 16, respectively, of the baffles constitute track 
surface segments along which the coins roll. The baffles 
are arranged such that the coin tracks 1 1, 13 and 16 de 
termine a sinuous path for coins which roll on edge 
under the influence of gravity. As is best seen in FIG. 
3, the flight deck is inclined from the vertical by a small 
angle on the order of 9. This inclination insures that all 
coins bear facially against the front plate 1 to facilitate 
physical property sensing. 
A coin, such as a 10-cent coin, is inserted into the 

coin receipt slot of the vending machine and is directed 
to the hopper 3, located at the upper edge of the plates 
of the flight deck, which orients the coin for edge-first 
travel into the coin path space between the front and 
rear plates 1 and 2 of the flight deck assembly. The coin 
falls through the hopper 3 and space between the plates 
until it is intercepted by track 11 on the upper surface 
of the first baffle 10. The coin rolls downward along 
track 11, issues from the end of the track 11, and trav 
els in a trajectory until it is intercepted by track 13 on 
the upper surface of the second baffle 12. The portion 
15 of track 13 first encountered by the coin is a beveled 
surface which provides a wedge shape between plate 1 
and the beveled surface to frictionally absorb some of 
the kinetic energy of the coin to reduce coin bouncing. 
The coin then rolls down track 13 past the first sensor 
Zone 31 which may include one or more coin property 
sensors to inspect certain physical properties of the 

coin, which properties may include chordal dimension, 
electrical conductivity, velocity, eddy current retarda 
tion, acceleration or other properties appropriate for 
identification of denomination and verification of au 
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thenticity. Although inductance sensors are preferred, 
optical or other known sensors can be employed. The 
sensors can be located in either or both the front and 
rear flight deck plates i and 2. The electrical signals 
from the sensors of the first sensor Zone 3 enter the 
data processing and logic circuitry, the details of which 
are not a part of this invention. Inductance sensors as 
well as data processing and logic circuity suitable for 
use in the apparatus of this specification are disclosed 
in United Kingdom provisional specifications No. 
16538/71 filed May 21, 1971 and 8385/72 filed Feb. 
23, 1972 and the complete specification filed May 24, 
1972 all assigned to the assignee of the present inven 
tion. 
The coin issues from the end of track 13 in a trajec 

tory and the coin is intercepted by track 16 on the 
upper surface of baffle 14. Track 16 also includes a 
beveled surface portion 17 for frictional retardation of 
coin bounce. The terminal ends of the baffles 10, 12 
and 14 constitute acute angles and may include notches 
18 in their tips for the purpose of snagging a string af. 
fixed to a coin in an attempt to defraud the apparatus 
or a sharp edge for cutting such a string. The notches 
18 prevent a coin from being pulled by a string back 
wardly through the flight deck in an attempt to falsify 
the sum or to retrieve the coin after accomplishing a 
vend signal. 
The coin rolls down track 16 past the second sensor 

group 32, which may also include one or more of sen 
sors to further inspect physical properties of the coin. 
Information derived from the sensor groups 31 and 32 
is processed by the circuitry and a determination made 
of the denomination of the coin and of its authenticity. 
The denominational value of the coin in this instance 
is 10 cents, or more correctly two units of 5 cents. The 
two value units are recorded in an accumulator in the 
circuitry. Since the coin first inserted in this example is 
an authentic coin of an acceptable denomination, the 
logic circuit provides an accept signal which results in 
energization of solenoid 25 to retract the accept/reject 
gate 24 to bring the tab 27 of the reject gate into posi 
tion beneath the relief region 8. The coin issues from 
the end of track 6 and leaves the flight deck by way 
of exit relief 8 excavated in flight deck rear plate 2. The 
relief 8 accommodates the coin as it turns from the an 
gular attitude dictated by the inclination of the selector 
plate 4. The selector plate 4 is inclined from the verti 
cal at an angle in the order to 20 in the opposite direc 
tion from the inclination of the flight deck. 
After traversing the coin path of the flight deck, the 

coin leaves the flight deck in the region of relief 8 and 
falls to the accept/reject gate 24 mounted on separator 
plate 4. The accept/reject gate includes a slot 26 at 
least as large as any coin capable of being inserted into 
the apparatus. If the sensors located in sensor Zones 31 
and 32 and the associated circuitry determine that the 
coin is of an unacceptable denomination or not authen 
tic, the coin will fall through the slot 26 and continue 
to fall down the reject chute 46 to the coin return win 
dow of the vending machine. If a determination is made 
by the sensor zones 31 and 32 in combination with the 
circuitry that the coin is authentic and of an acceptable 
denomination, a solenoid 25 is activated to partially re 
tract the accept/reject gate 24 toward plate 2, with 
drawing the slot 26 from the path of the coin. The coin 
is intercepted between the tab 27 of the retracted ac 
cept/reject gate 24 and the surface of the separator 
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4. 
plate 4. Coin bounce is frictionally retarded and the 
coin rolls down the slope of the accept/reject gate to 
the track 2 of the coin separator entrance guide 5. 
After the coin rolls down the sloping bottom of the 

accept/reject gate 24 it is introduced to the sloping 
track 21 of the coin separator entrance guide 5. The 
coin rolls along track 21 toward separator windows 28 
and 29 each of whose upper margines is spaced from 
the track 21 by a distance slightly exceeding the diame 
ter of the coin associated with the particular window. 
Separator windows 28 and 29 communicate with sepa 
rator chutes 34 and 35 respectively. FIG. 3 is a section 
which passes through separator chute 34. Window 28 
and separator chute 34 communicate with coin tube 36 
which facially stacks and stores a supply of acceptable 
10-cent coins, similarly chute 35 communicates with 
coin tube 37 which facially stacks and stores a supply 
of acceptable 5-cent coins. 
Upon entering the coin separator, a ten-cent coin 

rolls along accept/reject tab 24 in facial contact with 
the inclined surface of the separator plate 4. As the 
coin rolls from the accept/reject tab 24 to the sloping 
track 21 of the coin separator entrance guide 5, the 
coin rolls past separator window 28. Since the coin is 
of a diameter smaller than the elevation of the upper 
margin of window 28 above the track 21, the coin is no 
longer supported by the surface of the separator 4. The 
upper edge of the 10-cent coin will begin to fall through 
separator window 28. The lower margin of the aperture 
28 is elevated above the coin track 21 and is rounded 
to form a curb 30 about which the falling coin pivots 
and topples into coin chute 34. The coin separator en 
trance guide 5 is provided with a relief groove 48 to 
provide clearance for the edge of the coin as the coin 
topples over the curb 30 and falls into the separator 
chute 34. Separator chute 34 is of a transverse width 
equal to the diameter of the coin plus a small clearance. 
The rear wall 47 of the separator chute is generally ar 
cuate. The separator chute narrows in depth to confine 
the falling coin and direct the coin into sliding contact 
with the arcuate rear wall 47 of the separator chute. A 
block 45 forms a narrowing throat in the separator 
chute for this purpose of converting the toppling mo 
tion of the coin into a sliding contact with the separator 
chute rear wall 47. If the small coin tube 36 is not full, 
the coin will slide along the arcuate rear wall 47 of the 
separator chute and then fall in a generally horizontal 
attitude into the vertical small coin tube 36. If the small 
coin tube 36 is full, the entrance to the coin tube will 
be blocked by the stack of coins. In that case, the coin 
sliding down the rear wall 47 of the separator chute has 
a sufficient velocity, as a result of the fall from the track 
21 and the shape of the separator chute, to move across 
the top surface of the top-most coin in the coin tube 
and exit through the overflow chute 38. The exiting 
coin then falls to the overflow track 41, to which it is 
confined by the front wall (not shown) of the appara 
tus, and rolls along the overflow track 41 into the coin 
box chute 42 which directs coins to a coin box (not 
shown). The relation of the overflow track 41 to the 
coin box chute is best seen in FIGS. 1 and 2. A coin of 
intermediate diameter, the 5-cent coin will be sup 
ported at the top of window 28 by the upper margin 
and will roll to separator window 29. The 5-cent coin 
will fall through separator window 29 and through sep 
arator chute 35 into coin tube 37 in a manner similar 
to that described for the 10-cent coin. Any coin larger 
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than those accommodated by either separator window 
28 or 29, e.g.: a 25 cent coin, will continue to roll down 
track 21 and fall from the end thereof into coin box 
chute 42. In this manner, coins of small and intermedi 
ate diameter are extracted from the incoming coinage 
and segregated to replenish the supply of these coins 
stored in the coin tubes for change-giving purposes. A 
suitable coin dispenser or change-giver is disclosed in 
U.K. provisional specification No. 8386/72 filed Feb. 
23, 1972 and its complete specification filed Feb. 14, 
1973, both assigned to the assignee of the present in 
vention. 

In the alternative embodiment of FIGS. 4 through 6, 
a coin enters the apparatus through hopper 103 in a 
manner entirely similar to entry of a coin into the appa 
ratus described above. The coins drops onto track 111 
and rolls down along the track between front and rear 
plates 101, 102. At the end of track 11 the coin drops 
onto energy absorbing pad 15. Energy absorbing pad 
115, which may be similar to energy absorbing pad 125 
described in detail below, absorbs a substantial portion 
of the kinetic energy of the coin to reduce coin bounc 
ing. The coin rolls down along the upper surface of en 
ergy absorbing pad 115 and onto track 113. As the coin 
rolls down along track 13, it is identified by one or 
more of sensors 30, 131, and 132 (similar to sensors 
31 and 32 in the apparatus of FIGS. 1 through 3). By 
the time the coin reaches the end of track 13, it has 
been identified as either acceptable or unacceptable, 
and if acceptable, it has been further identified as to de 
nomination. 
At the end of track 13, the momentum of the coin 

carries it across to a second substantially vertical en 
ergy absorbing pad 117. Pad 117, similar to pads 115 
and 125, absorbs most of the kinetic energy of the coin, 
allowing it to drop almost vertically toward accept 
/reject gate 124. If the coin has been identified as ac 
ceptable, accept/reject gate 124 is retracted into rear 
plate 102, allowing the coin to fall pastgate 124 toward 
energy absorbing pad 125. If the coin has been identi 
fied as unacceptable, accept/reject gate 124 intercepts 
the coin, diverting it onto track 116. The coin rolls 
down along track 116, entering reject chute 146 at 108. 
Reject chute 146 delivers the rejected coin to the coin 
return window of the vending machine. 
As mentioned above, a coin identified as acceptable 

drops past retracted accept/reject gate 124 onto energy 
absorbing pad 25 behind separator plate 104 as 
viewed in FIG. 4. Like pads 115 and 117, energy ab 
sorbing pad 125 absorbs a substantial portion of the ki 
netic energy of the coin to reduce coin bouncing. As 
shown in FIG. 6, pad 125 of relatively hard rubber such 
as delrin, is mounted on a pad 5 of relatively soft rub 
ber such as neoprene. Pad 151 in turn is mounted on 
an L-shaped bracket 152 of delrin or the like. Bracket 
152 is coupled to the outer surface of separator plate 
104 by means of a second relatively soft rubber pad 
153 of neoprene or the like. Pads 125 and 151 and the 
associated leg of bracket 152 pass through separator 
plate 104 at an enlarged aperture 154 so that the upper 
portion of energy absorbing device is not restrained by 
plate 104. In addition, guide plate 105 has a notch 155 
opposite aperture 154 to permit pad i25 to span the 
gap between plates 104 and 105 without being re 
strained by any contact with plate 105. Pad 125 may be 
glass filled to improve its wearing properties. Elements 
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6 
125, 151, 152, and 153 may be held together by any 
suitable adhesives. 

After dropping onto energy absorbing pad 125, the 
accepted coin rolls down onto track 121 between sepa 
rator plate 104 and guide plate 105. As in the embodi 
ment shown in FIGS. 1 through 3, track 121 passes sep 
arator windows 128 and 129. Plates 104 and 105 are 
tilted toward windows 28 and 29 to insure that coins 
passing the windows will fall through the appropriate 
window into the associated separator chute 134 or 135. 
In comparing FIGS. 2 and 4 it will be noted that separa 
tor chutes 34 and 35 are behind separator plate 4 as 
viewed in FIG. 2, while chutes 34 and 135 are in front 
of plate 104 as viewed in FIG. 4. 
As in the embodiment shown in FIGS. 1 through 3, 

windows 128 and 129 are graded in height from smaller 
to larger. Thus the height of window 128 (measured 
perpendicular to track 121) may be equal to the diame 
ter of a 10-cent coin plus a small clearance, while the 
corresponding dimension of window 29 equals the di 
ameter of a 5-cent coin plus a small clearance. Accord 
ingly, a 10-cent coin rolling along track 121 will fall 
through window 128. A larger 5-cent coin will roll past 
window 28 and fall through window 129. An accept 
able coin larger than the 5-cent coin (e.g., a 25-cent 
coin) will roll down track 121 without falling through 
either window. At the end of track 12 such a coin en 
ters large coin chute 144 (approximately parallel to 
and behind reject chute 146 as viewed in FIG. 4) and 
drops to coin track 40. The large coin then rolls down 
along track 140 (behind separator plate 104 as viewed 
in FIG. 4), at the end of which it drops into chute 142 
leading to the coin box of the machine. 
As compared to windows 28 and 29 in the embodi 

ment shown in FIGS. 1 through 3, windows 128 and 
129 are slightly modified to further insure that all coins 
of appropriate diameter fall through the windows. As 
is best seen in FIG. 5, curb 130 in window 128 is made 
somewhat lower and without any appreciable surface 
perpendicular to coin track 121 at the bottom of the 
window. Curb 130 tapers upward to a single edge or 
fulcrum 149 about which coins pivot into coin chute 
134. In addition, separator plate 104 includes lay-back 
slot 157 which increases by increment "o" the angle 
from the vertical of all coins small enough to pass 
through one of windows 128 and 129. Accordingly, the 
top of lay-back slot 157 is the same distance from track 
121 as the top of larger window 129. Coins too large to 
enter either separator window roll down track 121 
without entering lay-back slot 157. 
As in the embodiment of FIGS. 1 through 3, a coin 

which falls through either of windows 128, 129 is 
guided down the associated coin chute 134, 135 (each 
defined by cover 147 and one of blocks 145, 145") and 
across the mouth of the associated coin tube 136, 137. 
If the coin tube is full, the coin continues across the 
mouth of the coin tube and drops onto coin track 140 
which delivers the coin to chute 142 as in the case of 
acceptable coins too large to pass through either of 
windows 28, 29. If the coin tube is not full, the coin 
drops into the coin tube where it is stacked and stored 
for later use in dispensing change. 

In the embodiment of FIGS. 4 through 6, the separa 
tor chutes 134, 135 below windows 128, 129 are made 
somewhat shorter than the corresponding chutes in the 
embodiment of FIGS. 1 through 3. This permits coin 
tubes 136, 137 to be made longer and of greater capac 
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ity within an apparatus of predetermined dimensions. 
The trajectory of coins as they reach the coin tubes is 
somewhat more horizontal in this embodiment. Partic 
ularly with smaller, lighter coins such as the U.S. 10 
cent coin, it has been found that in this embodiment a 
smaller clearance is desirable in the chute 134 for such 
coins to reduce coin vibration and direct coins more 
accurately at lip 158 in mouth 159 of coin tube 136. 
This reduces the probability that a coin will overshoot 
coin tube 136 when the coin tube is not full. Lip 158 
is preferably straight and horizontal across the entire 
width of chute 34. A transition to circular coin tube 
136 is effected below lip 158. The surface 161 of block 
145 above mouth 159 is substantially parallel to the tra 
jectory of coins in that portion of the apparatus to in 
Sure that any coin striking lip 58 will drop down into 
coin tube 36. 
What is claimed is: 
1. Apparatus for facially stacking coins comprising a 

coin tube of predetermined capacity, and a chute for 
receiving coins of predetermined diameter which top 
ple into the chute in an initial direction and for causing 
the received coins to facially slide along and exit from 
the lower portion of the chute edge first in a final direc 
tion across the top of the coin tube, 

the chute comprising a coin passage having an en 
trance at the top and an exit at the bottom, the coin 
passage being between a front wall, a generally ar 
cuate rear wall, and side walls, 

the rear wall having a lower portion shaped to guide 
the coins from the initial direction to the final di 
rection as they approach the top of the coin tube, 

the front wall being defined by the surfaces of a block 
which faces the rear wall, the end portion of the 
lower surface of the block being substantially par 
allel to the downward sloping trajectory of coins 
sliding edge first from the lower portion of the coin 
tube; 

the coin tube having an open mouth at the top for re 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
ceiving coins from the chute, the mouth having a 
lip opposite the lower end of the chute the inner 
surface of which is exposed when the coin tube is 
filled to less than its capacity and is obscured by the 
topmost coin in the tube when the tube is filled to 
capacity, and 

the end portion of the lower surface of the block 
being spaced above the mouth of the coin tube suf 
ficiently to deflect coins striking the inner surface 
of the lip into the mouth of the tube. 

2. The apparatus defined in claim 1 further compris 
ing means for separating coins of the predetermined di 
ameter from coins of a different diameter and introduc 
ing coins of the predetermined diameter into the coin 
chute. 

3. The apparatus defined in claim wherein the front 
and rear walls coverge toward the lower portion of the 
chute to convert the toppling motion of a coin entering 
the chute to sliding motion along the chute. 

4. The apparatus defined in claim 3 wherein the 
chute inverts a coin between the entrance of the chute 
and the mouth of the coin tube. 

5. The apparatus defined in claim 1 wherein the top 
corner of the lip is horizontal and straight in a direction 
substantially perpendicular to the trajectory of coins 
crossing the mouth of the coin tube. 

6. The apparatus defined in claim 5 further compris 
ing means for separating coins of the predetermined di 
ameter from coins of different diameter and introduc 
ing coins of the predetermined diameter into the coin 
chute. 

7. The apparatus defined in claim 5 wherein the front 
and rear walls converge toward the lower portion of the 
chute to convert the toppling motion of a coin entering 
the chute to sliding motion along the chute. 

8. The apparatus defined in claim 7 wherein the 
chute inverts a coin between the entrance of the chute 
and the mouth of the coin tube. 

k ck k k k 
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