
United States Patent (19) 
Cohn et al. 

54 ELECTRONIC COIN COUNTER 
(75) Inventors: Alfred Cohn, Culver City; James S. 

Reynolds, Canoga Park, both of 
Calif. 

73) Assignee: Alfred Cohn, Culver City, Calif. 
(22 Filed: Nov. 4, 1974 
(2) Appl. No.: 520,308 

(52) U.S. Cl.................................. 133/8 R; 194/1 N 
51) int. Cl............................................. G07F 5/16 
58 Field of Search............. 133/8 R; 194/1 N, 1 M 
56 References Cited 

UNITED STATES PATENTS 
3,182,121 5/1965 Rubinstein......................... 1941 M 
3,307,671 3/1967 Shirley................................ 194/1 N 
3,815,717 6/1974 Arseneau............................ 194/1 N 

Primary Examiner-Stanley H. Tollberg 
Attorney, Agent, or Firm-Marvin H. Kleinberg 

[11] 3,927,688 
(45) Dec. 23, 1975 

57 ABSTRACT 

An improved electronic signal counting and totalizing 
system driven by pulses emanating from coin register 
ing switches and adapted to electronically store and 
count-in the signals separately, in sequence, with im 
proved efficiency despite signal aberrations; the sys 
tem operates to index a permanent non-volatile total 
izer (mechanical counting state), as well as an elec 
tronic "clearing' arrangement whereby the signals are 
negated and the circuit reset for a following pulse. 
This circuit arrangement features integrated circuit 
implementation with pulse recognition and reset cir 
cuitry comprised of relatively reliable, noise-immune 
sub-circuits which are nonetheless relatively simple 
and inexpensive - especially as implemented with 
"cos/mos' integrated circuit modules for gating, oscil 
lating, counting and pulse generation functions. 

20 Claims, 9 Drawing Figures 
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1. 

ELECTRONIC COIN COUNTER 

FIELD OF THE INVENTION 
The present invention relates to electro-mechanical 

accounting devices for vending mechines and the like 
and particularly to combined permanent accumulator 
means and associated electrical driving circuits there 
for. It is especially adapted for the counting of digital 

5 

pulses representing deposit of coins or like tokens of 10 
different denominations - and more especially to op 
erate with relatively standard circuit modules and com 
ponents, and/or interface with relatively conventional 
coin-operated mechanisms and associated power 
supplies to activate relatively conventional mechanical 
counter means; and particularly to do this with reason 
able efficiency and low cost means which are nonethe 
less of high reliability and which are immune to typical 
noise pulses and difficulties assocciated with pulse tran 
sients, power interruption and other abnormalities such 
as occur during "start-up' and "shut down". 

BACKGROUND OF INVENTION 

Workers in the art of detecting and counting pulses 
received from token register units (e.g. coin injection 
and/or currency injection switch means, such as for a 
coin-operated record player machine) are familiar with 
such problems as over-extended input pulses (e.g. from 
a “hung' switch), "noise' pulse, and transient pulse 
conditions, like the sharp, brief high voltage “spikes' 
generated when power supply abnormalities or inter 
ruptions occur (e.g. during machine start-up and shut 
down). Present conventional mechanisms and arrange 
ments for detecting and counting such pulses (such as 
conventional solenoid-operated ratchet coin counters) 
are all too subject to error and malfunction from such 
CSCS. 

The present invention comprises an electronic detec 
tion and counting circuit which is an improvement over 
conventional equipment for better handling such pulses 
and avoiding such problems, as well as providing other 
improvement features. An embodiment system con 
verts signals generated from a vending machine coin 
entry stage into “transactional signals' stored and pro 
cessed in electronic (buffer) memory and pulse 
generating units. These are arranged in turn to drive 
accumulator storage means such as a mechanical 
counter which provides a permanent non-volatile talley 
of all revenue received. ... . . . ; 

Such a combination of electrical signal processing 
means and non-volatile accumulator means is much 
needed in the present state of the art. For instance, 
such non-volatile accumulators, which are not affected 
by interruption or loss of electrical power or other 
signal abnormalities (as electronic means typically 
are), are needed as income totalizers to verify the cor 
rect, complete revenue received in a vending machine 
- principally as a check on the honesty and/or accu 
racy of the attendant servicing the machine. At present, 
some operators try to do this by simply monitoring the 
flow of merchandise through a vending machine, but 
this is often unsatisfactory for two reasons: some ma 
chines, such as coin-operated phonographs or gaming 
machines, have no such merchandise "through-put'; 
others do, but present a temptation to the attendant to 
stock the machine (at least in part), with his own mer 
chandise and return revenue to his principal only on 
the principal's merchandise. 
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2 
OBJECTS 

Thus, it is an object of the present invention to meet 
at least some of the foregoing needs and drawbacks in 
the present state of the art and provide at least some of 
the foregoing features of novelty and advantage. A 
related object is to do so by providing non-volatile 
accumulator means for tallying vending machine reve 
nue combined with electronic signal buffer storage and 
processing means for indexing the accumulator means 
in a reliable, compact, reasonably inexpensive fashion. 
A further object is to provide this using an electro 
mechanical counter as an accumulator, driven by an 
electronic pulsing stage which also drives any elec 
tronic clearing stage and in turn is driven by an elec 
tronic signal processing and buffered-memory stage. 
Yet a further object is to provide the foregoing imple 
mented in integrated circuit modules. 
Yet another object is to provide the above accumula 

tor and electronic driving means in the form of an 
electronic signal processor driving an electronic count 
register together with associated pulsing means and 
digital servo arrangement to drive the accumulator as 
well a reset the count-register. 
Yet a further object is to provide this using electro 

mechanical counter means as an income totalizer 
driven by electronic transaction registering circuits 
responding to coin entry in a coin-operated vending 
machine. 

Still another related object is to provide the foregoing 
as a non-volatile income totalizer for use with vending 
machines having multi-denomination input signals (e.g. 
from different denomination tokens, such as coins and 
bills) as well as "cancellation' capability. 
Yet another object is to provide the foregoing using 

an electronic register and associated digital servo 
means with a gate-controlled multivibrator stage to 
drive the accumulator and reset the register. 

Still a further object is to provide such an accumula 
tor together with an electronic transaction registering 
circuit means adapted for buffer memory for gated 
count-pulse issuance and for an associated circuit 
clearing function. 

Still a further object is to provide this using an elec 
tronic transaction totalizer providing input to an elec 
trical accumulator means and controlled and reset in 
digital servo fashion. 

Still other objects and advantages will become appar 
ent to those skilled in the art upon review of the follow 
ing description of preferred embodiments of the inven 
tion; namely, those skilled in the art to make and use 
same may consider the following in company with the 
appended drawings, wherein like numerals refer to like 
elements. 
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DESCRIPTION OF FIGURES 

FIG. 1 is a schematic block diagram of a coin counter 
embodiment according to the invention, with FIG. 1-A 
comprising a schematic diagram of a portion thereof, 
FIG. 2 is a schematic circuit diagram of the preferred 

implementation of the embodiment of FIG. 1; with 
FIG. 3 showing the same for a "dollar' denomination 
input stage; 
FIG. 4 is a schematic functional diagram indicating 

typical coin tripping of input pulses; 
FIGS. 5-7 are schematic detail diagrams of preferred 

integrated circuit implementation of elements of the 
embodiment of FIGS. 1 and, while FIG. 8 is a timing 
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diagram for FIG. 7. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

FIG. 1 indicates, in block diagram form, the general 
arrangement of the subject embodiments involving a 
multi-input (pulse storage) stage l; a pulsing (gate, 
pulse generating) stage II; a mechanical counter stage 
MC and a clearing (sequencing, reset) stage III in a 
novel combination. 
More particularly, the various coin (deposit) regis 

tering signals (pulses P-1) are arranged (as further 
described below in a particular embodiment) to each 
be applied to a respective memory circuit in stage I. 
Thus, memory circuits 5-M, 10-M, 25-M, 50-M and 
100-M indicate, respectively coin reception and associ 
ated pulse generation at the 5-cent, 10-cent, 25-cent, 
50-cent and $1 coin injunction slots, as well known in 
the art (and/or as hereinafter described ). The '5-cent 
memory circuit 5-M is typical (the other circuits being 
substantially the same); wherein a 5-cent deposited 
pulse is adapted to be appropriately shaped and stored 
(by capacitor C-3) until registered by indexing of the 
mechanical counter stage MC. This input pulse is 
adapted to cause issuance of an appropriate number of 
counts to stage MC, being controlled by a summing 
gate SG coupled to drive an associated oscillator unit 
OS as further described below. 
More particularly, the stored (memory circuit) sig 

nals are applied to a “NOR gate SG which inverts 
them to, in turn, initiate oscillator OS to function. 
Thus, for each oscillator output pulse, mechanical 
counter unit MC is advanced to register an appropriate 
number of total coinage counts (for example, a 5-cent 
count representing the counting pulse output initiated 
by a signal from stage 5-M; or a '10-cent" count regis 
tered in response to a signal from stage 10-M, and so 
forth). Oscillator OS will run as long as any of the 
inputs to gate SG remains 'high' and will terminate 
when all are dissipated. Each oscillator output pulse 
will also simultaneously, and synchronously, advance 
an associated electronic counter stage EC an appropri 
ate amount. Upon completing the respective OSC out 
put series and correspondingly advancing EC (e.g. one 
unit for each 5-cents worth of coins) the corresponding 
EC output (indicated as 1, 2, 5, 10 and 11" represent 
ing, respectively, 5-cent, 10-cent, 25-cent, 50-cent and 
$1 denominations registered in EC) will go 'high" and 
then initiate 'clear", discharging the associated mem 
ory circuit. The EC counting output reflecting this state 
is applied, via an associated 'clear line', through an 
inverter I and a diode D to discharge the capacitor at 
the associated memory stage. Thus, for instance, an 
oscillator output to EC reflecting a 5-cent deposit will 
produce an output (output 1) along clear lines 5-C, 
5-C' through 'clearance' inverter I and diode D to 
effectively discharge capacitor C3 and thus clear mem 
ory circuit 5-M as further described below. This output 
signal clearing memory will disable summing gage SG 
(no other input remaining at SG) such that its output 
will thereupon shift (high) to disable oscillator OS and 
so terminate the counting output and stop indexing the 
mechanical and electronic counter means. 
This clear function will, in turn, act to cause 'Reset' 

of the counting system, via Reset multivibrator R. For 
instance, in the case of a 5-cent deposit, a clear pulse 
along lines 5-C, 5-C will also apply a signal to activate 
a reset ouptut from reset multivibrator R, serving to 
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4 
restore electronic counter EC to its 'Zero State in 
preparation for beginning the next count. 
Now, the mechanical counter stage MC will carry a 
Total Count' incremented by the denomination of 

each deposited coin (represented by an associated 
input pulse received by the coin injection mechanism 
as known in the art but not shown in detail here). De 
tails are explained elsewhere, but the 5-cent deposit 
will be understood to generate an appropriate signal to 
activate an associated input means 'l-SW. as seen in 
FIG. 1-A (e.g. close a switch) to couple the associated 
(+5 VDC) input pulse to memory unit 5-M. Here, the 
counter MC is preferably a type which is advanced one 
count unit for each 5-cent value deposited - for in 
stance a 35-cent deposit would be represented by a 
count of 7 units at MC. Counter MC can of course. be 
otherwise converted to indicate dollars and cents di 
rectly, or to any other suitable code as known in the art. 
The use of the mechanical counter stage MC as a 'to 
talizer' is necessary (as seen below) to prevent a loss of 
count when AC power is interrupted or other difficul 
ties are encountered and so provides a 'non-volatile 
memory function. 
An interesting feature of the subject improved elec 

tronic counting arrangement is that if the arrangement 
registers simultaneous coin deposits to the memory 
circuits, it will nonetheless 'sequence' these, to cor 
rectly count each input in turn, starting with the lowest 
denomination and finishing with the highest. That is, if 
5-cent and 10-cent pulses were received relatively si 
multaneously at memory stages 5-M. 10-M, respec 
tively, the system would operate to register the 5-cent 
denomination first at counter MC and then pick up the 
10-cent count to register this automatically, clearing 
the input memory stages successively in order of de 
nomination. As will be appreciated by those skilled in 
this art, to perform this and other functions described 
herein with the simple circuitry of the subject design is 
a rather surprising and advantageous achievement. 
DETAILS OF CIRCUIT EMBODIMENTS - INPUT, 

MEMORY 

Details of the arrangement in FIG. 1 generally de 
scribed above will now be given. FIG. 2 shows a sche 
matic circuit diagram of the generalized arrangement 
of FIG. 1. Here, it will be appreciated that. according to 
one feature, the 5-cent, 10-cent, 25-cent and 50-cent 
memory circuits are all similar (with the $1 circuit 
being varied somewhat as described further below in 
connection with FIG. 3) and that except for storage 
capacitors (C9, C10, C11 and C12). the component 
values may preferably be identical and perform the 
same function. Of course, it is presumed (as further 
described below) that the input pulses representing the 
several coin denominations will preferably be substan 
tially identical - nominal 5-volt pulses of about 2 mil 
leseconds duration (up to about 30 milleseconds is 
possible, with an "infinitely-long pulse being accom 
modated as further described below). The 'coin re 
ceived" pulse will be applied to charge the respective 
capacitor - e.g. capacitor C9 is charged upon applica 
tion of a 5-cent received signal to associated memory 
stage 5-M. 
Thus, in exemplary memory circuit 5-M the input 

pulse is capacitively coupled via limiting capacitor Cl 
to associated memory capacitor C9. C1 serves to 'clip' 
an extended input pulse, assuring that only a 'single 
pulse" charge is fed through. If, for instance the "nickel 
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slot' switch (see FIG. 4) gets hung-up and applies a 
long, extended input pulse, then only a single input 
pulse (rather than several) will be registered in memory 
5-M. This limiting capacitor also serves, during clear 
mode, to assure that memory capacitor C9 may be 
discharged. The signal is further coupled through iso 
lating stage R1-C5 which serves to decouple the mem 
ory circuit from the input circuit and to filter-out cer 
tain brief transient noise pulses (those too brief to sur 
vive this R/C delay). 
The input is then coupled through a timing resistor 

R9 and a clamping diode CR-1 to storage capacitor C9. 
Capacitor C9, together with R9, comprises an R-C 
delay circuit having a time constant which establishes a 
minimum time period required for charging the capaci 
tor C9. The junction between C5 and R9 is coupled to 
ground through resistor R5 for discharging the circuit 
in case of a very long input pulse and to establish a zero 
voltage reference (or quiescent level) from which C9 
may be charged. 
Diode CR-1 is back-biased to assure that the charge 

will remain locked-up on capacitor C9 for the memory 
cycle until cleared. The junction between CR-1 and C9 
is coupled to ground through an isolating resistor R13 
of high enough impedance to assure that capacitor C9 
will not be discharged except over an extremely long 
time period (an R13-C9 time constant of approxi 
mately 2 seconds is suitable here) - long enough to 
complete the count and terminate the memory cycle by 
eventually discharging C9 when the counter circuit, 
etc. is disabled, leaving a charge at C9 for an overlyex 
tended period. The foregoing digitized, multiline input 
is applied in parallel to trigger counting pulses until 
“cleared". 

“DOLLAR INPUT” 

FIG.3 shows the input-memory circuit for registering 
$1. It is modified somewhat from the input circuits 
shown in FIG. 2 and described above. Here, the input 
circuit array operates similarly to apply an input pulse 
from pin 9 to storage capacitor C-13. It is thereafter 
applied to a first multivibrator stage MV-A and then, in 
turn, to a second multivibrator stage MV-B. This input 
is capacitively coupled, filtered and clamped as before. 

It will be understood that the first multivibrator stage 
MV-A is initiated by application of a $1 deposit pulse, 
stored at capacitor C-13, and provides a relatively long 
(e.g. 1 second) pulse output from initial amplifier Za. 
This pulse initiates multivibrator stage MV-B, being 
coupled thereto via an isolating diode CR'-2 and a 
capacitor C'5. Inverter Zc will produce an inverted 
output applied to initiate its complementary inverter 
Zd which, after a suitable delay, will produce an in 
verted output of sufficient duration and magnitude to 
"simulate' a 50-cent pulse applied to summing gate 
SG. 
Note that (FIG. 3) the first single-shot multivibrator 

MV-A is capacitively coupled to the second one-shot 
vibrator MV-B and arranged so that the first output is 
separated enough (preferably about 1 second) from the 
second output so that the first may be registered, 
cleared and reset before the second is emitted - both 
appearing, successively, as 50-cent inputs at terminal 
12 of summing gate SG. 
Vibrator MV-B is conventionally connected to be 

“self-resetting" so as to terminate its output and reset 
itself for a following initiation - this second initiation 
occurs through prolongation of the pulse applied from 
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6 
initial inverter Za to emit a second 50-cent pulse in the 
manner of the first after a suitable delay. This delay 
approximates the time for counting and clearing the 
first 50-cent pulse from multivibrator MV-B. MV-B is 
finally reset and cleared, with reset being assured by 
the inverted output from complementary stages Zb in 
the first multivibrator MV-A, applied via diode CR'3 
and coupling capacitor C6 to stage Zc, as known in the 
art. 

PULSE STAGE 

A coin pulse applied from one or several memory 
circuits is applied as an input to summing gate Sg which 
provides an enabling output (inverted polarity) to initi 
ate counting pulses from oscillator stage OSC as further 
described below. Gate SG preferably comprises a digi 
tal integrated circuit (monolithic silicon) in the form of 
a known cos/mos, NOR gate (positive logic as in FIG. 
5) functioning so that one or more -5 volt inputs 
causes a transition in its output, from about +5 VDC 
down to about 0 volts DC. This activates oscillator 
OSC, coupled via clamping diode CR-12, which results 
in going high and disabling OSC when all inputs (on 
SG) have disappeared. Gate SG also functions to am 
plify in the manner of an astable multivibrator with a 
high impedance and low output impedance. 
Workers in the art will recognize that such cos/mos 

modules (or complementary mos circuits - P and N 
complementary transistors on a single chip) have sev 
eral known advantages for such an application. But a 
particular advantage herein is the high input impe 
dance, permitting relatively long extended input pulses, 
as well as very good "noise immunity' (i.e., a narrow 
voltage-switching “window', with very low incidence 
of switching "jitter'; that is, having a very narrow tran 
sition voltage margin between two definite switching 
states). For instance, in this case the preferred embodi 
ment exhibits a zero state, from 0 to about 2.7 volts DC 
and a “one' state from 2.9 to 5-volts DC, with a very 
narrow indeterminate state from about 2.8 to 2.9 volts 
DC - a narrow margin that gives little "indeterminate 
switching' or jitter. Other advantages exist for such 
cos/mos logic as used here and elsewhere in this circuit: 
it can serve many functions, for instance, to gate, to 
amplify, to switch and to provide signal generation 
functions. This is opposed, for example, to TTL logic 
(which tends to draw current continuously) and unlike 
“n-mos/p-mos' logic which have relatively high transis 
tor density and require a supplemental power supply. 
Workers will be especially impressed by the advantage 
of noise immunity and of high input impedance for 
obvious reasons. 

Oscillator stage OSC in FIGS. 1 and 2 will be seen as 
"free-running' to effectively convert (until termi 
nated) the monolithic output from gate SG into an 
appropriate series of suitably-long, shaped, amplified 
"clock pulses' to activate both the mechanical and 
electronic counter stages MC, EC, respectively; and it 
will continue to do so according to a feature hereof, 
until terminated by removal of all enabling input signals 
to SG and consequent reversion to its high output. In 
particular, it will be understood that the output from 
multivibrator OSC is adapted, when coupled properly 
to a mechanical counter, to count-in value-pulses' 
(i.e., representing coin denomination), the OSC output 
pulses being sufficiently extended to activate counter 
MC, yet cut-off quickly enough to allow the counter 
solenoid to execute its characteristically-slow spring 
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return in preparation for a following count. 
Thus, as seen more specifically in integrated circuit 

form in FIG. 6 (monolithic silicon cos/mos NAND 
gates using positive logic), this OSC stage essentially 
comprises a pair of complementary first and second 
inverter-amplifier stages Z3, Z3', respectively, func 
tioning when properly initiated as an astable multivi 
brator with a time constant determined by an appropri 
ate RC circuit (R25, C19 as known in the art). More 
particularly, a negative-going output of proper magni 
tude from gate SG is coupled through latching diode 
CR 12 to the input of first inverter Z3. It will induce a 
positivegoing output from Z3 adapted to initiate sec 
ond inverter stage Z3' which, in turn, produces a nega 
tive-going output to be coupled to initiate the mechani 
cal and electronic counter stages. 
As will be further described, and as understood in the 

art, these counter stages are thus indexed by a series of 
periodic clock pulses of proper voltage polarity, magni 
tude, shape (square) and width. It is a particularly 
important feature of this arrangement that these pulses 
are kept brief enough to allow initiation of the counter 
solenoid SOL (of mechanical counter MC) and then 
disabled for a period sufficient to allow spring-restora 
tion. In this particular case, output pulses from OSC are 
preferably on the order of 25 to 30 milliseconds long, 
with an 80 millisecond relaxation time separation, and 
thus adapted to issue every 1/13 second - continuing 
to issue as described below until gate SG is disabled by 
the clear output from electronic counter EC. Thus, the 
time constant established by RC delay circuit R25, 
C19, will operate to provide such a train of brief output 
pulses with relatively long time separation - the brief 
pulse to pull-in the solenoid and the long one to allow 
(spring) return. Diode CR 12 serves to disable the oscil 
lator and maintain it latched in that condition, despite 
current leakage, etc., until enabled (SG output transi 
tion). 

MECHANICAL COUNTER 

Oscillator stage OSC is coupled operatively to ad 
vance mechanical counter stage MC through a switch 
ing transistor network. More particularly, the output 
from stage Z'3 is coupled through a suitable RC chap 
ing filter circuit (R26, C24) to the base of an appropri 
ately-energized switching transistor Q1 for enablement 
thereof; the output from Q1 is "emitter-follower cou 
pled" to the base of a complementary switching transis 
tor O2 for enablement thereof. This switch network 
provides a brief switching pulse down through the 
counter solenoid SOL responsive to receiving a clock 
pulse, thereby pulling the counter arm sufficient to trip 
the mechanical counter wheel and increment it one 
unit, as well known in the art. This counter preferably 
comprises a known solenoid-operated ratchet type 
(requiring about 30 volts DC to actuate it) which 
serves to advance its counter wheel one unit for each 
output pulse from oscillator OSC. Thus, in the case of 
a 5-cent input pulse to associated memory 5-M, this is 
coupled to gate SG to start oscillator OSC. OSC, in 
turn, applies a single output pulse to advance the 
counter solenoid SOL which advances the wheel one 
unit (a 5-cent value) and similarly increment electronic 
counter stage EC. Before any further pulses issue from 
OSC, counter EC - having incremented to throw its 1 
output high (along clear line) - will clear the 5-cent 
capacitor C-9 and so disable its input to SG, thus dis 
abling OSC before a second output pulse can issue. 
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A diode CR 17 clamps the solenoid SOI so that no 

high voltage spikes can be transmitted and applied to 
transistor Q2 to possibly damage it. A load resistor R34 
is coupled in series with coil SOL to the power supply 
(24 V AC) via isolating diode CR 15 which is configured 
and valued to dissipate solenoid current relatively 
quickly, allowing SOL to be quickly returned. A capac 
itor C25 is inserted in parallel across the counter ener 
gizing circuit to ground as a means of storage and level 
ing of input AC power. For instance, if input power is 
switched-on at a time (typically very brief) coinciding 
with the low voltage portion of the AC power cycle, 
enough power will have been stored in capacitor C25 
to “smooth out' this phase variation and supply suffi 
cient interim charge to the solenoid to activate it. 

ELECTRONIC CLEARING STAGE 

Electronic clearing stage EC is, as mentioned, also 
coupled and adapted to be appropriately incremented 
(preferably in 5-cent increments) by the output clock 
pulses from oscillator stage OSC. As seen, for instance, 
more particularly in the schematic logic diagram of 
FIG. 7 and associated timing diagram FIG. 8, stage EC 
comprises a 5-stage "Johnson decade counter' and 
output decoder adapted to be advanced one count for 
each positive (clock) signal input transition. A reset 
signal is adapted to clear counter EC and reset it to its 
initial (zero) stage. Such a decade counter configura 
tion permits high speed operation and "spike free" 
decoded outputs with "anti-lock' gating to assure 
proper counter sequence. The 10 decoded outputs are 
normally low and go high only during prescribed re 
spective 'time-windows', remaining high only until the 
clock cycle is finished. 
As workers in the art will appreciate, the oscillator 

output from stage OSC thus serves to 'clock" the oper 
ation of counter EC. As further described below, any 
one of the respective outputs from counter EC will be 
applied along a respective clear line via inverter I and 
associated diode D (see FIG. 1) to an associated mem 
ory line to discharge the pulse-storing capacitor in the 
associated memory stage and disable its input to SG 
and OSC - also applying a reset pulse through stage R 
to effect reset of counter EC, and doing so before the 
next output pulse issues from OS (to properly termi 
nate OS output on clearing the last remaining input to 
SG). Thus, the counter is self-resetting according to 
another novel feature hereof. For instance, when a 
5-cent input pulse is applied to memory stage 5-M to 
enable gate SG and oscillator OSC, the oscillator out 
put advances electronic counter stage EC to its 5-cent 
output (terminal 2, which will then go true or high, this 
being applied in turn along an associated clear line to 
clear memory 5-M through associated inverter gate Z4 
and clear diode CR-7. This EC output not only dis 
charges capacitor C9 and disables gate SG (to termi 
nate oscillator output) but also, according to this fea 
ture, is applied through an appropriate portion of reset 
stage R to reset counter EC. This brings all EC output 
conditions to a low state, with the zero state then going 
high. Of course, other electronic clearing-sequencing 
means may be used, but the subject type as indicated in 
FIG. 8 and FIG. 9 is preferred because it has the unique 
ability to correctly count simultaneous inputs. 
Counter EC is adapted to not only clear input mem 

ory, but also sequence counting in prescribed order 
(here, the order of lowest input denomination, this 
being the temporal order of EC incrementing). Sup 
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pose a 5-cent and 10-cent input arrive relatively simul 
taneously and the 10-cent input gets through gate SG 
first to start a chain of pulses from OSC. They first start 
to advance counter EC whereupon its 5-cent output 
will come high and serve to disable and discharge mem 
ory 5-M as well as reset EC. Here, the pulse stage (SG 
OS) will just continue to operate, with the 10-cent 
input pulse remaining on gate SG; oscillator OSC will 
continue to issue another 5-cent output pulse, followed 
by a second 5-cent pulse (to MC and EC) until EC 
output No. 4 terminates OSC by discharging memory 
10-M and thus removing all input from gate SG, caus 
ing it to revert high (output). 

RESET 

Turning to reset state R, it will be seen as comprising 
essentially a reset multivibrator MV-1, preferably of 
the type indicated before as oscillator OSC (FIG. 6) 
and adapted to apply a suitable reset pulse to reset 
terminal 15 of counter EC when energized by the out 
put from an associated swithcing gate Z2'. Gate Z2' is 
preferably of the type indicated at FIG. 5 for gate SG 
mentioned above and is coupled to MV-1 through an 
RC storage network (R-23, C18). Appropriate inputs 
are provided from each “memory line” (e.g. 5-Lim, 
FIG. 2) to gate Z'2 through a respective inverter gate 
Z1 and RC differentiating network to enable gate Z2'. 
The Z2' output is applied to storage capacitor C18 
which holds the input high long enough to initiate 
MV-1. 
Thus, for instance, for a 25-cent input pulse with the 

25-cent charge in assoiciated storage capacitor C11, 
enablement of gate SG and oscillator OSC will apply a 
series of (five) clock pulses to the counter stages, so 
electronic counter EC will be advanced sufficient to 
bring its 25-cent output high (terminal 1 going high). 
This EC output is applied and inverted through ZA 
diode CR9 to discharge capacitor C11 and disable gate 
SG and oscillator OSC thus terminating the pulse count 
at a total of five, while also applying a reset pulse to 
stage R. This reset pulse is applied through an associ 
ated inverter Z1 to produce a positive-going pulse, 
differentiated by network C16/R21 to produce a pulse 
which can enable gate Z2' to produce a negative-going 
output pulse of limited duration. This output, in turn, 
initiates stage Z3 of multivibrator MV-1 (a one-shot 
monostable multivibrator) which, in turn, issues a posi 
tive-going output pulse (preferably about 5 volts DC 
and 0.1 millisecond duration) to reset EC to Zero state 
at terminal 15. More particularly, when the trailing 
edge of the negative-going pulse discharging memory 
capacitor C11 is received at inverter Z1 it will generate 
a positive-going pulse, the leading edge of which will be 
differentiated by the RC network and applied to imme 
diately enable Z2' to reset counter EC. 

In this manner and according to a novel feature, reset 
stage R assures that - with the completion of a count 
ing sequence - after counter EC clears associated 
memory and terminates the counting oscillator se 
quence, counter EC may be automatically reset so that 
the next memory pulse input begin its counting Se 
quence anew. In this fashion it is assured that individual 
memory pulses are counted separately and in order (of 
increasing denomination). For instance, a 25-cent 
pulse would not be confused with two 10-cent and one 
5-cent pulse, since the first would constitute a single 
counting sequence and the second three such sequen 
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workers in the art. 
In summary, clearing stage EC, together with reset 

stage R, serves to clear memory, and finally terminate 
counting, while also sequencing counting operations 
and separating them so that only the proper number are 
issued to advance the mechanical counter. This is a 
novel feature and it is implemented with particularly 
convenient and reliable integrated circuit (COS/MOS) 
means as workers in the art will appreciate. Note that 
the memory discharge and reset also occur very 
quickly, within the 1/13 second counting cycle (one 
count) of the subject system, according to an advanta 
geous feature hereof. 
Reset stage R also includes a restore sub-circuit por 

tion R-S essentially comprising a storage capacitor C22 
connected between a suitable positive voltage supply 
and a pair of oppositely poled diodes CR13, CR14 
coupled to ground. C22 is also coupled through diode 
CR18 to the multivibrator oscillator stage OSC. The 
principal function of this restore circuit is for periods of 
power anomalies when the power is first turned-on or 
when power is interrupted even temporarily. Such 
cases are all too frequent and this circuit will function 
to restore the electronic counter EC to its zero state 
(that is, with a high, or 5-volt pulse, a teminal 15) at 
these times, so counting may be resumed. 
That is, after power interruption, it is essential to 

have the counter EC start back at zero. Circuit RS will 
assure this after a prescribed minimum interruption 
time, as well as serve to disable the oscillator OSC until 
a new input is received. 
The circuit has a time constant such that the counter 
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onds to allow for brief power abnormalities such as 
occur during start-up with the subject counter arrange 
ment, and/or with other operating conditions such as 
during ignition of a fluorescent light system on the 
power line (machine may be acting abnormally during 
start-up). The circuit thus provides an immunity to 
such noise and power abnormalities. Restore capacitor 
C22 is additionally coupled to oscillator OSC to inhibit 
its operation during such "power-off' periods, when 
counter EC is being reset, so that during these times 
mechanical counter MC will not be operated (i.e., not 
until EC is ready to be operated too and thus "track' 
the counts into MC so as to finally terminate it prop 
erly). 
Thus, if the voltage level input at --V drops, diode 

CR14 will tend to maintain the charge in restore capac 
itor C22, and the time constant established by C22 with 
R28 (preferably about 3 seconds) will be such as to 
override normal transient power abnormalities, while 
the power applied through diode CR13 will reset EC at 
terminal 15 after this delay period (maintain it at its 
high zero value). 

COIN INJECTION MECHANISM 
Workers in the art will be generally familiar with 

typical coin injection mechanisms apt to be used with 
the subject invention for instance, when the invention 
serves as a coin counter supplement to an existing coin 
operated mechanism arranged to accept a plurality of 
different denomination coins - each coin being in 
jected down a separate coin chute (slot) to trigger a 
respective coin received switch as known in the art. 
Such a coin injection and switching arrangement is 
indicated by way of example in FIG. 4 where a 5-cent 
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coin is shown dropping down a chute to close an associ 
ated latch and send a signal (25 volts DC or AC is 
typical) down a preexisting line MC of the machine. 
This line MC is indicated as being adapted to include a 
reed switch RS arranged such that a coin received 
current pulse down line MC will, in turn, activate an 
associated 5-cent counting pulse here shown as being 
conducted from a +5-volt DC source to capacitor C1 of 
memory circuit 5-M. Workers will visualize other like 
means for generating such counting pulses. 

SUMMARY 

To summarize the operation of the foregoing em 
bodiment in FIGS. 1 and 2, the injection of a 5-cent 
coin will trip the preexisting latch and, via the reed 
Switch, provide a 5-volt pulse applied to memory stage 
5-M (FIG. 2) where it is stored as a "count pulse' at 
storage capacitor C9; and, applied to summing gate SG, 
it will cause a transition and in turn activate oscillator 
stage OSC to emit one pulse. This pulse will advance 
mechanical counter stage MC by one unit and likewise 
increment electronic counter stage EC by one unit, 
whereupon the associated EC output will be suitably 
coupled back as a clear pulse to discharge capacitor C9 
and disable gate SG and oscillator OSC. This clear 
pulse will also be applied to activate reset stage R, 
triggering summing gate Z2' to apply an output to ener 
gize reset multivibrator MV-1 which resets counter EC, 
thus applying the appropriate reset voltage to terminal 
15 thereof. 
For instance, if 5-cent and 10-cent inputs hit SG 

simultaneously, the system will count the lower denom 
ination signal first (5-cent) because no matter which 
one is taken first to stimulate oscillator OSC, once the 
5-cent output on terminal 2 of counter EC is applied 
back to terminal 11 on gate SG, the capacitor C-9 of 
the 5-cent memory will be cleared first. Counter EC 
thus, itself, establishes a herarchy of clearing order 
from low denomination to high. Once the 5-M memory 
is thus cleared, the 10-M memory will of course still be 
fully valid, and impress its charge on gate SG, thereby 
stimulating oscillator OSC to emit two pulses counting 
down counter EC with a clearing output from associ 
ated EC terminal 4 (passing terminal 2 with no effect 
since 5-M has already been cleared) to then clear ca 
pacitor C10 of memory 10-M and terminate the oscilla 
tor OSC finally. 
Other operative factors of the subject embodiment 

will be understood by those skilled in the art as novel 
and advantageous as well as being feasible for imple 
mentation with some or all of the arrangements modi 
fied within the scope of the appended claims. In any 
event, it will be seen as novel and advantageous to 
provide such features, alone or together, as: coupling a 
coin reception pulse to a mechanical counter stage 
through an electronic counter circuit to clear and se 
quence counting input; providing capacitive input 
pulse storage for each of the coin received pulses and 
gating them through a common summing gate to oper 
ate a count-issuing oscillator, with the oscillator being 
electronically controlled to limit its output to a me 
chanical counter representing the value of the total in 
received coin denominations; or arranging the elec 
tronic counter and memory to count-in these pulses in 
order of increasing denomination (or any order accord 
ing to the electronic counter's order and associated 
coupling to the memory stages associated). This system 
is especially and further novel in also providing a reset 
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arrangement adapted to reset the electronic counter 
means after each such memory-clearance thereby. Fur 
ther novelty and significance will be seen in the particu 
lar associated circuit features impelemented as gating, 
pulse generating and amplifying-inverting modules of 
COS/MOS digital integrated circuit units. 
As workers in the art will contemplate, other elec 

tronic and mechanical components may be used with 
the claimed concepts. For instance, other analogous 
counters, pulse generators, gating means and the like 
may be used and, where appropriate, ultimate elements 
substituted. 
What is claimed is: 
1. An electronic counting circuit for receiving a plu 

rality of like input signals on a plurality of different 
respective input terminals, each terminal and associ 
ated signal representing a different coin denomination, 
the circuit comprising in combination therewith: 
a plurality of input storage means, one provided cou 
pled to each respective said terminal for storing 
input signals received at said respective terminal; 

mechanical counter means; 
free-running pulse generating means coupled in com 
mon to be energized by said storage means, said 
pulse generator being responsive to signals stored 
in said storage means for issuing output counting 
pulses until the signals stored in said storage means 
are cleared therefrom by applied clearing signals, 
each counting pulse representing the lowest coin 
denomination or a multiple thereof, said pulse gen 
erating means applying said output counting pulses 
to said counter to advance said mechanical counter 
means accordingly; and 

electronic clearing means including a digital counting 
circuit having a prescribed number of counting 
states and associated output terminals which are 
successively driven to produce predetermined out 
put signals in accordance with the counting state of 
said counting means, said terminals each being 
coupled to a respective one of said storage means 
through a prescribed coupling circuit; said count 
ing circuit being coupled to said pulse generating 
means for receiving said counting pulses, said 
counting circuit being incremented thereby to re 
sponsively sequence itself through said counting 
states to successively apply said predetermined 
output signals to said respective storage means as 
clearing signals thereto whereby a clear signal is 
successively impressed, in turn, upon each of said 
associated storage means for clearing the storage 
means to reflect receipt of associated counting 
pulses corresponding to the coin denomination 
represented by the storage means. 

2. The combination as recited in claim 1 wherein said 
storage means comprises capacitive storage circuit 
means, one representing each associated coin denomi 
nation; plus an associated filtering circuit for discrimi 
nating pulse length and maintaing said charge. 

3. The combination as recited in claim 1 as adapted 
to interface with electromechanical coin-registering 
apparatus including a plurality of coin-receiving slots 
and associated latches adapted to receive and automat 
ically indicate the reception of respective coins, said 
latches being coupled to, in turn, provide an associated 
input pulse on a respective terminal coupled thereto. 

4. The combination as recited in claim 3 wherein 
each said terminal associated with each latch in nonoh 
mically coupled to said receiving signal line so as to 



present a coin-received signal of prescribed value upon 
said terminal and associated storage circuit. 

5. The combination as recited in claim 4 wherein said 
plurality of slots, latches, input terminals and storage 
circuits are provided to indicate 5-cent, 10-cent, 25 
cent and 50-cent coin denominations; and wherein 
there is further provided a $1.00 input latch means and 
associated input terminal, together with associated 
storage circuit means comprising capacitive storage 
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means, associated filter circuit means and a pair of 10 
multivibrator stages arranged in series and adapted to 
issue a pair of pulse simulating successive 50-cent sig 
nals. . . . . . . . . 

6. The combination as recited in claim 2 wherein said 
pulse generating means includes NOR summing gate 
means together with astable multivibrator, means cou 
pled to be initiated by said summing gate and, in turn, 
coupled through a switching circuit to said mechanical 
COunter means. . . . . . . . 

7. The combination as recited in claim 6 wherein said 
mechanical counter comprises a solenoid-operated 
ratchet including a spring-return solenoid, coupled to 
be energized by said multivibrator through a transistor 
switching-isolation circuit; said multivibrator being 
adapted to provide relatively brief output counting 
pulses separated by a relatively extended intermediate 
delay period adapted to allow recovery of said sole 
noid. . . . . . . . . . . . . . . 

8. The combination as recited in claim 7 wherein said 
summing gate and said oscillator comprise cos/mos 
integrated circuit modules, said summing gate compris 
ing a "high input impedance/low output impedance' 
multivibrator. 

9. The combination as recited in claim 2 wherein said 
clearing means includes a digital multi-stage decade 
electronic counter circuit including output terminals 
coupled to discharge and clear respective storage ca 
pacitor means; and adapted, when activated, to thereby 
dissipate the input signal therein and terminate said 
oscillator and associated counting pulses, to thereby 
sequence the clearance and counting of input pulses in 
prescribed order. 

10. The combination as recited in claim 9 wherein 
said output terminals are arranged to become activated 
in order of increasing denomination and are coupled to 
respective storage means through a respective inverter 
stage. 

11. The combination as recited in claim 10 wherein 
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said decade counter circuit comprises an integrated 
circuit module with decoded output terminals arranged 
to become energized only for the duration of each 
clock cycle, said count pulses being coupled thereto to 
establish said clock cycle. 

12. The combination as recited in claim 8 wherein 
said clearing means also comprises a reset circuit ar 
rangement connected in common between all of said 
storage means and the reset terminal of said counting 
circuit and adapted, upon clearance of said storage 
capacitor, to reset said counting circuit to its "zero 
state" when the capacitor is discharged. 

13. The combination as recited in claim 12 wherein 
said reset means comprises gating means connected in 
common to said storage means and pulse generator 
means coupled between said counting circuit and said 
gating means and adapted to issue a prescribed reset 
pulse upon enablement of said gating means. 

14. The combination as recited in claim 13 wherein 
said gating means comprises a summing gate in inte 
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grated circuit cos/mos form and said pulse means com 
prises an integrated single-shot multivibrator circuit. 

15. The combination as recited in claim 13 wherein 
said reset means further includes capacitive restore 
circuit means adapted to reset said counting circuit to 
Zero state upon interruption of electrical power beyond 
a prescribed minimum time period. 

16. An electronic circuit for counting the total value 
of coins therein introduced over an extended period of 
time encompassing many coin operated vending trans 
actions, comprising: 

a. an input means settable to a predetermined state in 
response to the introduction of a coin of predeter 
mined denomination; 

b. a pulse generator connected to the input means 
and responsive to the input means when it is in said 
predetermined state for generating electrical 
pulses; 

c. a non-volatile mechanical counter connected to 
the pulse generator and responsive to each pulse of 
the pulse generator for advancing one digit for 
each pulse, said non-volatile counter mechanically 
maintaining without electrical power requirement 
its attained count after completion of every coin 
introduction to continually maintain a cumulative 
count representative of the cumulative total of all 
pulses produced by the pulse generator; and 

d. a feedback means interconnected between the 
pulse generator and the input means and respon 
sive to a predetermined number of pulses of the 
pulse generator for resetting the input means 
whereby the pulse generator ceases the generation 
of pulses and the input means is made available to 
register the introduction of a subsequent coin. 

17. An electronic circuit as in claim 16 wherein the 
input means is a memory circuit having a storage ca 
pacitor and the feedback means is a self-resetting non 
mechanical switch operable for momentarily connect 
ing the storage capacitor to a predetermined discharge 
potential to discharge said capacitor. 

18. An electronic circuit as in claim 16 wherein the 
input means comprises; 

a. a plurality of memory circuits, each such memory 
circuit having a storage capacitor and each such 
memory circuit devoted exclusively to the intro 
duction of coins of a single denomination; and 

b. a summing device having an input connected to 
each memory circuit and having a single output. 

19. An electronic circuit for counting coins therein 
introduced, comprising: 

a. an input means settable to a predetermined state in 
response to the introduction of a coin, said input 
means comprising a plurality of memory circuits, 
each such memory circuit having a storage capaci 
tor and each such memory circuit devoted exclu 
sively to the introduction of coins of a single de 
nomination, and further comprising a summing 
device having an input connected to each memory 
circuit and having a single output; 

b. a pulse generator connected to the input means 
and responsive to the input means when it is in said 
predetermined state for generating electrical 
pulses; 

c. a mechanical counter connected to the pulse gen 
erator and responsive to each pulse of the pulse 
generator for advancing one digit for each pulse; 
and 
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d. a feedback means interconnected between the 
pulse generator and the input means and respon 
sive to the pulses of the pulse generator for reset 
ting the input means, whereby the pulse generator 
ceases the generation of pulses and the input means 
is made available to register the introduction of a 
subsequent coin, said feedback means being a self 
resetting, non-mechanical switch operable for mo 
mentarily connecting a selected storage capacitor 
to a predetermined discharge potential to dis 
charge such capacitor, said feedback means com 
prising a resettable counter having a multiplicity of 
elements, one such element being associated with 
each memory circuit and each such element repre 
senting a count proportional to the coin denomina 
tion of the memory circuit with which it is associ 
ated and each such element responsively providing 
a momentary discharge path for the storage capaci 
tor of the memory circuit with which it is associ 
ated when the count it represents corresponds to 
the number of pulses of the pulse generator and 
further including a reset device interconnecting the 
resettable counter and the output of the summing 
device and responsive to the discharge of any of the 
storage capacitors for resetting all the elements to 
a Zero COunt. 

20. A coin income totalizer for continually maintain 
ing a count representative of the cumulative total of the 
value of all coins accepted by a coin operated device 
over an extended period of time encompassing many 
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16 
coin operated vending transactions, each of a plurality 
of different denomination coins accepted by the device 
being represented by the momentary appearance of a 
respectively corresponding input signal on a respec 
tively corresponding terminal of a plurality of input 
terminals, said income totalizer comprising: 
an electronic counting and clearing circuit which is 
coupled to each of the plurality of input terminals 
to receive the corresponding input signals, said 
electronic counting and clearing circuit including 
an electronic register normally in an initial count 
ing state and responsive to each of said input sig 
nals for setting to a corresponding state representa 
tive of the denomination of the corresponding coin, 
said electronic counting and clearing circuit fur 
ther including means responsive to the input signals 
and the counting state of said register for produc 
ing a number of electrical output pulses representa 
tive of the denomination of the corresponding coin 
and for clearing said register to its initial state; 

a non-volatile mechanical output counter responsive 
to each of said output pulses for advancing a prede 
termined increment, said non-volatile mechanical 
counter mechanically maintaining its cumulative 
attained count after every coin acceptance and 
throughout electrical power stoppages to continu 
ally maintain a cumulative count representative of 
the cumulative total of all of said electrical output 
pulses. 
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