
0 0018 718                      2 Description
comprising digital data processor means for collecting data concerning
vending machine This invention  relates to  accountability
transactions, an in-site data file for storing said systems for vending
machines.                     transaction data, and an exchangeable, port-
In recent years, vending machines have    5   able data file module for
storing information become increasingly complex. Now, a large
identifying the particular vending machine and variety of products at a
variety of prices can be  for recording the transaction data stored in the
dispensed by a single vending system  or          in-site data file, and
the system being operable machine. In addition to coins, bank-notes and
to inhibit operation of the vending machine in credit. cards can be used to
obtain credit for a    1o  the absence of any module, characterised by
purchase in some systems. As a result of the      releasable locking means
operable to lock the increasing capabilities of such machines, the
module in an operational position in the vend- increasing cost of labor and
the increasing value  ing machine while said transaction data is being of
products vended, vending machine manage-        recorded therein, said
processor means being ment has become more complex.                15
operable to release the locking means, after FR-A-2,359,469  discloses a
vending             recording said transaction data in the module, machine
(for changing money or dispensing         to enable the module to be
removed and travel tickets) into which a portable recorder     exchanged.
(e.g. a printer) can be plugged. The device is       The data processor can
thus prevent removal operable to transmit to the portable recorder,   20
of the portable data file module during the from stores in the device, a
code identifying the  recording of data therein, so as to avoid the machine
and  information  concerning  the        possibility  of premature  removal
causing amount of money which the machine has              erroneous data
to be recorded. handled. The machine normally operates with          The
accountability system of the preferred no recorder connected thereto. The
recorder is   25   embodiment provides a means for simplifying connected
upon servicing of the machine; if at    the management of single price and
multiprice that stage the recorder is determined not to      vending
machines, identifying machines subject have been connected or to be
non-operational,     to frequent tampering and reducing the tempta-
operation of the machine is inhibited.             tion of pilferage by the
personnel responsible GB-A-1,470,813 discloses a data record-    30  for
the operation of the machines. The portable ing device which can be plugged
into a sales       data file module is connected in each machine machine,
and which can  record  (e.g. on           to  record  data concerning  the
machine's punched or magnetic tape or by printing)           transactions.
Such data is produced by the identification data and data concerning the
vending system's means for selecting products sale of goods or vouchers by
the machine.    35   and by its means for determining credit, for
US-A--4,038,525  discloses  apparatus           example, a coin mechanism.
The operator which can be plugged into a vending machine,
periodically removes and replaces the module. and which includes one or
more counters which      The removed module is returned to a central record
information concerning the use of the       location where its contents can
be displayed or vending machine, such as the value of coins    40   read
directly into a data processing system. accepted by the machine and the
number of          Preferably, a power monitor is provided to products
vended by the machine. The appara-        reduce the possibility of data
being lost during tus also records information identifying the       power
interruptions. machine. After removal from the machine, the
Arrangements embodying the invention will information stored in the
apparatus can be read    45   now be described by way of example with
refer- out. With no apparatus plugged into the            ence to the
accompanying drawings, in which: machine, the machine is inoperable to vend
Figure 1 is a schematic block diagram of a products.
first embodiment of our invention; The above arrangements all incorporated
Figure 2 is a schematic block diagram of an portable data recording devices
which can be    50   accountability system interface, a clock logic used to
extract from  the various machines         circuit and a status latch
circuit suitable for the accountability data which can be analysed later
embodiment of Figure 1; to simplify the management of the machines.
Figure 3 is a schematic block diagram of a However, it is still possible
for errors to occur in  shift register and a parallel input circuit suit-
the recorded data, either by accident or by    55   able for the embodiment
of Figure 1; deliberate misuse of the apparatus.                  Figure 4
is a schematic block diagram of a According to the present invention there
is     clock circuit, a portable data file module, an in- provided an
accountability system for a vend-      site data file and a portion of a
microprocessor ing machine, the vending machine having            suitable
for the embodiment of Figure 1; means for vending a product, and means for
60     Figure 5 is an exploded, isometric view of a crediting  the  value
of deposited  monies,        portable data file module and means, including
comparing the credit with the price of the         a receptacle, for
connecting the portable data product for determining the sufficiency of the
file to the rest of the accountability system, credit and any excess of
credit, and dispensing    which is suitable for the embodiment of Figure
change equal to an excess of credit, the system  65   1; 2    3
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Figure 6 is a front elevation of the receptacle  mits a vend-in-progress
(blocker) signal to the of Figure 5;
coin mechanism 1 to indicate that the vend is Figure 7 is a schematic block
diagram of a       actually  proceeding. The  vend-in-progress portion of
an insert/removal interlock control     signal causes the coin mechanism 1
to generate circuit suitable for controlling the insertion and    5    an
Escrow Accept (EA) signal. An EA signal is removal of the portable data
file module in the    operable to terminate the vend, begin the embodiment
of Figure 1;                            dispensing of change, cancel the
credit, and Figure 8 is a schematic block diagram of a       return the
coin mechanism to the recognition power supply and a power monitor suitable
for      state in which coins can be accepted. Alter- the embodiment of
Figure 1;                  10   natively, the coin mechanism 1 may operate
in Figure 9 is a schematic block diagram of a       a "multi-vend" mode in
which recept of the EA second embodiment of our invention.
signal terminates the current vend, but change The component values and
voltages shown          making and credit cancellation do not occur in the
figures and mentioned herein are illustra-  automatically. Instead, the
value in the credit tive, and our 'invention is not limited to the    15
accumulator is reduced by the price for the vend particular component
values and voltages men-      and the system returns to the recognition
state tioned herein. Similarly, where we have referred   in which more
coins may be deposited, a new to wires, leads and buses connecting the
vend may be requested, or an Escrow Return various elements, it will be
clear to those skilled  request (ER) may be made. In this type of coin in
the art where alternative data communica-   20   mechanism, a series of
vend requests may tions means such as fiber optics or multiplexed    occur
and the coin mechanism will respond to signals on a smaller number of wires
can be        each request as long as the accumulated credit substituted.
is adequate. Figure 1 shows a basic vending machine             In the
embodiment of Figure 1, wires 21 and accountability system  10 in
accordance with   25   22 carry clock pulses from the coin mechanism the
invention. The figure shows an account-         1 to the accountability
system  interface 20. ability system interface 20, a clock logic circuit
Wire 23 carries transaction data from the coin 26, a shift register 30, a
parallel input circuit  mechanism  1. Wires 24 carries the Escrow 31, a
microprocessor 40, a status latch circuit    Accept (EA)signal from the
coin mechanism 1. 36, a data file interface 50, an in-site data file   30
Wire 25' carries 'a Vending Machine Inhibit 51, a portable data file module
'52, a portable    (VMI) signal to the coin mechanism 1 and the data file
insert/removal control circuit 60, an     Escrow  Request (ER) -signal from
the coin insert/removal latch 61, a clock circuit 90, a     mechanism 1.
power supply 70 and a power supply monitor           The clock signals from
the interface 20 on 71, a display interface 80 and a display 81, and    35
wires 27 & 28 are transmitted to clock logic cir- a test/operate switch
17'.                        cuit 26, which provides logic signals to the
shift The accountability system 10 is connected   register 30 and the
status latch circuit 36. The by the accountability system interface 20 to a
interface 20 also transmits the data from the vending machine coin
mechanism  1 through         coin mechanism 1 to the shift register 30. An
several wires 21-25. In this particular embodi-   40   alternative source
of data for the shift register ment, the accountability system  10 and the
30, is the parallel input circuit 31, such as a accountability system
interface 20 are designed     plurality of switches, which is connected to
the to connect with coin mechanisms such as any         shift register 30
by a 16 bit parallel bus 32.' of  MARS   Electronic  (trademark)  coin
Data from the shift register 30 is transmitted to mechanism model Nos. 500,
504, 540, 544    45   a microprocessor 40  which  manages the and 604.
accountability system 10. The status latch cir- In this embodiment, the
coin mechanism 1         cuit 36 has two outputs 37 & 38 which provide
performs the usual functions.of examination         control signals to the
microprocessor 40. These validation, acceptance and routing of coins to
status latch signals are derived fromthe signals the appropriate storage
location. Each time a    50   from the coin mechanism 1. coin is accepted,
the additional value of the coin    The microprocessor 40 is connected to
an in- is recorded in the coin mechanism's credit         site data file 51
and a portable data file module accumulator in the known fashion.
52 via a data file interface 50. The removal of The coin mechanism 1
functions as the inter-     the module 52 is controlled. by the micro- face
between a vending means 2 of the    55   processor 40 via an insert/removal
control cir- machine, and the accountability system  10.         cuit 60
and an electromechanical latch 61, When a product selection switch on the
vend-        such as a solenoid. ing means 2 is actuated by a user, a vend
In order to ensure that the accountability request is transmitted to the
coin mechanism 1.     functions of the accountability system  10 are The
coin mechanism 1 compares the price for   60   not defeated by a power
failure or intentional that selection with the stored credit value of
interruption of power, the power supply 70 has credit accumulated by the
current user. If          a short term  power reserve and the power
adequate credit exists and necessary change is      monitor 71 determines
when a power failure available, a vend is authorized and product
has occurred and notifies the microprocessor delivery is begun. The vending
means 2 trans-   65   40 to record the necessary information in one of 3
5              0 018 718                        6 the data files 51 or 52
before the reserve power    b) The Escrow Return (ER) signal fro    oin 



is consumed. In this embodiment, this informa-        mechanism 1 on wire
25 occurs whenever an tion is stored in the in-site data file 51.
Escrow Return request has been honored by The accountability system  10 is
also pro-          the coin mechanism 1. This action results in vided with
a credit display interface 80 for pro-    5  the return of all deposited
coins and a viding the necessary signals to control a credit
cancellation of credit by the coin mechanism display 81, such as a three
digit light-emitting      1. No clock or data signals will appear on diode
display. The credit display 81 is changed       wires 21, 22 and 23 as a
result of this as each coin is accepted and following each
activity. Wire 25 is also used to transmit the authorization of vending or
escrow return to   10     vending machine inhibit (VMI) signal to the
reflect the current credit available to the           coin mechanism  1.
machine user. Figure 2 shows details of the accountability        The
accountability  system  interface  20 system interface 20, the clock logic
circuit 26     passes the ER and vending machine inhibit and the status
latch circuit 36 of the account-   15   (VMI) signals on wire 25 directly
to or from the ability system  10. The accountability system       coin
mechanism  1 through the accountability interface 20 in accordance with
this embodi-        system interface 20 to one section of the test- ment
includes four similar input drivers 221,       operate switch S17. In
Figure 2, this switch 222, 223 and 224 connected to wires 21, 22,
S17 is shown in the Operate position, connect- 23 and 24 respectively. As
shown in detail in   20   ing the ER signal on wire 25 to the input driver
the case of input driver 221, a 1.2 K resistor in   circuit including
transistors Q4 and 06, and the series with a diode connects the input wire
to      Schmidt trigger circuit inverter 227. Wire 25 is the emitter of a
grounded base transistor Q1.       also connected by switch S1 7 to receive
the The transistor's collector is connected by a 47K    VMI signal from
transistor Q1 5, which is shown load resistor to a +5 volt DC power supply
and   25   in Figure 7 and discussed below in connection provides the
output of input driver 221. The        with that Figure. When the
test/operate switch other input drivers 222-224 include the same        S17
is placed in the Test position, wire 25 is circuit as input driver 221.
disconnected from its input driver and transistor The accountability system
interface 20 cir-      Q1 5, disabling the ER and VMI functions. cuit
associated with the data transmission wire   30  The status latch circuit
36 monitors the 23 also includes an inverter 225 at the output
operating modes of the coin mechanism 1. The of the input driver 223. As
indicated by the        two latches are "D" type flip-flops 361 and letter
"S" on the inverter 225 in Figure 2,         362. Flip-flop 362 will be set
("1") whenever Schmidt trigger circuits (such as one section of   the clock
logic 26 detects the concurrent an RCA type No. 40106) are employed as the
35  appearance of seven pulses on both clock lines inverter here and
elsewhere in this embodi-         21 and 22. Under the same condition,
flip-flop ment to provide relatively clean, noise-free        361 will be
set ("1") or reset ("0") depending digital signals. In the case of the
escrow accept   upon the presence or absence of the EA signal (EA) signal
from wire 24, the output of the input   at the time the pulses are
generated by the driver 224 is also inverted by a Schmidt trigger   40
clock logic 26. Receipt of the ER signal causes circuit inverter 226.
flip-flop 361 to be set ("1") while flip-flop 362 Transmission  of signals
from  the  coin         is left in the reset ("0") state. The truth table
for mechanism 1 on wires 21,22 and 23 will occur       the logic described
is as follows: under two possible operating conditions of the coin
mechanism  1:                            45   361   362  Operating Mode 0
0    No Activity a) Each time a coin is accepted, and the value in    0
1   Multi-vend or Coin Acceptance the credit accumulator is increased by
the         1     0    Escrow Return value of the coin; and
1     1   Normal Vend b) Each time a vend is completed and the value   50
stored in the credit accumulator is decreased    The output signals from
each flip-flop 361 and by the price of the vend.                        362
are supplied on lines 37, 38 as status bits (A and B) to pins 27,28 of. the
microprocessor Signals appearing on wires 24 and 25 from        40. the
coin mechanism  1 are used to define two   55     The signals on wires 21,
22 and 23, carry- different events:                                  ing
the two clock signals and the data signal are. supplied by the coin
mechanism 1 to indicate to a) The Escrow Accept (EA) signal on wire 24
the accountability system  10 that a value is indicates a successfully
completed vend. If      stored  in  the  coin  mechanism's  credit the EA
signal is still present when clock and a   60   accumulator. Corresponding
buffered signals data signals are transmitted on wires 21, 22     appear at
the output of the accountability and 23, a normal vend has occurred. If the
EA    system interface 20 on wires 27, 28 and 29, signal has disappeared
before clock and data     respectively. When a series of seven pulses
signals occur a "multi-vend" mode is in          appears simultaneously on
wires 27 and 28, a effect.                                     65   binary
coded NRZ signal indicative of the value 4    7          0 O l8718
8 in the credit accumulator is transmitted on the        The operations of
the microprocessor 40 data wire 29.
proceed as dictated by a program stored per- 



- The clock logic 26 provides ANDing func-         manently in its
non-volatile read-only memory. tions for these clock signals. NOR gate 261
The information necessary for one skilled in the (such as a-section of an
RCA type No. 4001)    5    art to program the microprocessor 40 will be
ANDs the two clock signals received from the        clear from the
description of its functions and coin mechanism 1 via input drivers 221 and
operation, and the accompanying figures. The 222. The resulting clock
signal from clock logic    internal -read/write  memory  of the  micro- 26
is supplied to the clock inputs of the flip-     processor 40 is used to
store operating vari- flops 361 and 362 in the status latch circuit 36,
1o   ables such as cash total, credit values, and vend and to one input of
NOR gate 262 where the          counters.'Under certain conditions, this
inter- clock signal- is ANDed with the shift register      nally stored
data file is transferred by the micro- read enable signal produced on line
39 at pin       processor 40 to the in-site data file 51. The 31- of the
microprocessor. 40.In this embodi-      microprocessor 40 also controls
transfer of the ment, NOR gate 263 is used simply as an inver-    5    data
file from the in-site data file 51 to the port- ter to provide the proper
polarity pulse to the     able data file module 52. clock input of the
shift register 30.                  The operating program of the
microprocessor The shift register 30, shown in Figure 3 is of    40 remains
normally in a display control loop. the parallel-in, serial-in, serial-out
variety. As  The display control loop causes a sequential shown in Figure
3, it comprises a pair of RCA    20   scan of the three digits of the
display 81 by the type No. 4014 shift registers 301 and 302. The
display control 80 and transfers the proper BCD clock signal pulses on wire
265 are used to seri-   codes for each digit at the correct times during
ally shift the NRZ data signal appearing on the     the scan, thereby
displaying the user's current wire 29 into the serial input of the first
shift   credit value. At the end of each pass through register 301. Data
can also be loaded into the    25   the display control loop, various flags
are inter- register 30 in parallel from the parallel input cir-  rogated to
determine the need to execute cuit 31, which in this embodiment is a
plurality    specific service routines. The detection of a flag of switches
S1-S16, each capable of apply-          causes the microprocessor program
to exit from ing either ground potential or +5 Volts (via a      the
display loop and proceed to the correct one megohm- resistor) to a
parallel-input of the   3o   service routine. shift registers 301 & 302.
The parallel input is      Vendor flag signals from the status latch cir-
employed to manually input such data as the         Cuit 36 advise the
microprocessor 40 that some machine identification number. Data inputted
activity has occurred in the vending machine 2 either serially or in
parallel can be shifted out   or coin mechanism  1. The microprocessor 40
serially under the control of the microprocessor   35    proceeds to
analyze the signals from outputs A 40.
and B of the flip-flops 361 and 362 in the status The microprocessor 40
(such as an Intel type     latch circuit 36 to determine the correct
actions No. 8049), shown in Figures 1, 4 and 7, acts as     to be taken.
The following events may occur: the central control element for the
account- ability system  10 and performs the following    40   a) Escrow
Return(AB=10)  - functions:
Storage locations of the microprocessor 40 for current credit and prior
credit are cleared -  to zero. No change is madein the- stored a) monitors
the activities of the vending             values for vend total or vend
counters. machine 2 and coin mechanism  1,            45   b) Normal vend
(AB=1 1)        ' b) generates correctly encoded data and drive
Credit data stored in the shift register 30 is signals for a credit display
81,                    read by the microprocessor 40 which trans- c) causes
data generated during a specific vend-      mits a series of shift pulses
from its pin 31 to ing period to be stored in the memory of the       the
clock logic circuit 26 and accepts the portable data file module 52,
so      serial data appearing at the output of the d) Causes the storage in
the in-site data file 51     shift register 30.-This current credit data is
of a continuous data record describing the          subtracted by- the
-microprocessor- 40- from vending operation,
the prior credit data to determine the price at e) Controls the insertion
or removal of the port-     which the vend occurred. The price is added
able data file module 52 by the vending    55       to the vend total data
and the appropriate machine route operator,
vend counter is incremented. Both current f) Provides a status display on
indicator 62 to       and prior credit values are now returned to a
indicate the. operating  condition  of the          zero.             --
system,                                           c) Multi-vend(AB=01) g)
Enables 'or disables the operation of the    60    As in (b) above credit
data is read-in serially vending means.2 as a function of the condi-
from the shift register 30 into the micro- tion of the overall system, and
processor 40. If this current credit value is h) Provides access to the
data record stored in       less than the prior credit value, the multi-
the in-site - data file 51 for supervisory          vend  mode is in
effect. The difference personnel.                              65
between current and prior credit values 65    9                  0 O 018
718                    10 defines the vend price which is added to the
Location     File content vend total and causes the appropriate vend
a) Bookkeeping (12 locations) counter to be incremented. The credit values
1        Machine lD (Acc't #, Serial #, 



are not set to zero. Instead, the prior credit              Vendor #, etc.)
value is set to the current credit value just    5  2&3     Total  Vended
Cash; Current read.
Vending Interval d) Coin acceptance (AB=01)                           4&5
Total Vended Cash; Cumulative -     As in (c) above, credit data is read in
serially  6     Total insite data  file Writes; from the shift register 30
into. the micro-                 Cumulative processor 40. If this current
credit value is   10  7       Total portable data file module greater than
the prior credit value, no vend                Writes has occurred. Insted,
a new coin has been          8      Total Power Interrupts (Current
validated by the coin mechanism  1 and a                   tVending
Interval) new credit value has been established. No         9         Test
Vend Counter Total (Current action is taken except to set the prior credit
15         Vending Interval) value equal to the current credit value just
10       Vended Cash-Power Interrupt received.
Temporary Location 11       Insite data file Writes-Power At the conclusion
of any of events a)-d)                    Interrupt Temporary Location
above, the flip-flops 361 and 362 in the status   20  12      Test
Vends-Power  Interrupt latch circuit 36 are reset and, if required, the
Temporary Location new credit value is converted from its binary coding
into the BCD coding needed for the         b) Price counters (64 locations)
display  control circuit 80. The operating           13       Price #1
Value program returns to the display control mode    25    14       Price
#1 Counter-Power Inter- until a flag is received from the status latch cir-
rupt Temporary Location cuit 36.
15       Price#1 Counter-CurrentVend- The in-site data file 51 in this
embodiment,                ing Interval shown in- Figure 4, is a
non-volatile Electrically   16       Price #1 Counter-Cumulative Alterable
Read-only Memory (EAROM) which    30       1        Price #2
Counter-Cumulative includes 100 locations each containing 14 bits
for Price #1 of data (such as a General Instruments type No.      21-24
Price #3 Counter 4 locations as ER 1400). This type of memory may be
written                 for Price #1 to or read from as with any
semiconductor            25-28   Price #4 Counter 1  locations as memory,
but it retains stored data after power   35           for Price #1 has been
removed. The portable data file             29-32   Price #5 Counter-4
locations as module 52 may have a similar memory. Alter-
for Price #1   - natively, a magnetic "bubble" memory can be          33-36
. Price #6 Counter-4 locations as used, or a low power consumption static
RAM                   for Price #1 memory can be used in conjunction with a
40        370   Price#7 Counter-4 locations as small power source, such as
a battery, to main-               f  Price #1 tain the data files in case
of power failure and,    41-44   Price #8 Counter locations as in the case
of the portable data file module 52,               Price #8 removal from
the accountability system 10. The       45-48   Price #9 Counter-4
locations as in-site data file 51 is included as a permanent   45
for Price #1 part of the electronics of the accountability        49-52
Price #10 Counters locations sytem 10.
asor Price #1 The data file locations in the in-site data file
as-56  Price# 1 51 may be elements of three different data sub-
as for Price #1 files described as:                          50      57-60
Price #12 Counter--4 locations a)  Cumulative,  where  the  totals  are
as for Price #1 accumulated on a continuous basis and              61-64
Price #13 Counter-4 locations -spanning all previous vend intervals;as for
Price#1 b) Current, where the totals are accumulated    55   6568   Price
#14 Counter  locations during the present vend interval (from port-
as for Price #1 able data file module insertion to portable        69-72
Price #15 Counter-4 locations as for Price #1 data file module removal);
and                     73-76   Price #16 Counters locations c) Temporary,
where the totals are accumulated       73-76           Price #1 during the
current vend interval and stored    60            as for Price #1
temporarily during periods of power inter- ruption.
c) Inactive price counter (24 locations) 77 -    Inactive List-Price #1
Value A typical organization of the data files stored    78       Inactive
List-Price #1 Counter in the in-site data file 51 is as follows:   65
(Cumulative) 6    11                  0 018 718                       12
79-80   Inactive List-Price #2                   erase/write cycles, the
data file device 51 or 52 (2 locations as for Price #1)          can be
retired from service to avoid marginal 81-82   Inactive List-Price #3
operation. Similarly, the portable data file (2 locations as for Price #1)
module 52 has stored in two locations the 



83-84   Inactive List-Price #4              5    number of erase/write
cycles both for its own (2 locations as for Price #1)           memory
device 521 and for the in-site data file 85-86   Inactive List-Price #5
51 of the machine in which it was most recently (2 locations as for Price
#1)           installed. 87-88   Inactive List-Price #6
Figure 4 shows a number of the ports of the (2 locations as for Price #1)
10   microprocessor 40, along with details of the 89-90   Inactive
List-Price #7                    high frequency clock 90, the data file
interface (2 locations as for Price #1)           50, the. in-site data
file 51, and the portable 91-92   Inactive List-Price #8
data file module 52. Pins 21, 22, 23, 24, 35, 36 (2 locations as for Price
#1) .         and 37 are ports of the microprocessor 40 93-94   Inactive
List-Price #9              15   associated with the data files 51 and 52 in
this (2 locations as for Price #1)           embodiment of our
accountability system  10. 95-96   Inactive List-Price #10
The signals on leads 402, 403 and 404 are (2 locations as for Price #1)
mode control signals -for the C1, C2 and C3 97-98   Inactive List-Price #11
inputs of the in-site data file 51 and the port- (2 locations as for Price
#1)     20   able data file module  52. The functions 99-100  Inactive
List-Price #12.                  associated with the C1, C2 and C3 inputs
are: (2 locations as for Price #1) C1  C2  C3       Function As previously
noted, storage locations are         0   0    0  Standby-contents of
address provided to maintain complete historical files   25
and data register remain un- for up to 16 different price values.
Additional         .          changed. Output buffer is left prices beyond
the first 1 6 are accommodated in                    floating. the active
file by retiring from the cumulative      0    1   1  Accept Address-Data
pre- file to an inactive file any price not occurring
sented at the I/O pin 12 is during the current vend interval. Up to 12
inac-   30              shifted  into  the  address tive price values may
be included in the inac-                     register  with  each  clock
tive file.    .                                                  pulse.
Addressing is by two When the test/operate switch S17, shown in
consecutive one-of-ten codes. Figure 2 is placed in the Operate position,
1   0   0  Read-The address word is vends are authorized and counted in the
normal   35                read -from  memory into the way, assuming that
the portable data file                  -      data register. module has
been inserted correctly. If no port-       1   0    1  Shift Data' Out-The.
output able data file module is inserted or if the port-           .
driver is enabled and the con- able data file module did not pass
verification                   tents of the data register are tests when
inserted, the vending machine is   40                   shifted out one bit
with each inhibited and no vends or coin acceptance can
clock pulse. occur. The vending machine inhibit (VMI) signal,      0    1
0  Erase-The word stored at the which  performs this function is described
addressed location is erased to further in connection with Figure 7 below.
all zeros.. The memory included in the portable data file   45  1    1   1
Accept   Data-The  data module 52 in this embodiment is the same type
register accepts serial data as that described for the in-site data file
51.                    presented at the 1/  pin 12. Again, 100 locations of
14 bits each are inclu-                    The address register remains ded
in the non-volatile EAROM of the portable                       unchanged.
data file module 52. Upon insertion of the port-   50  1    1   .0
Write-The word contained in able data file module 52, the microprocessor 40
the data register is written into checks for special identification
patterns stored                  the location designated by the in the
portable data file module 52 at the                          address
register. central location. All locations of the memory are     0    0    1
Not Used. tested and, if correct, the values stored in all   55 locations
are set to zero and the machine identi- fication (ID) number is read from
the parallel       The mode control signals on wires 402, 403 input circuit
31 and is written in the Machine ID    and 404 are buffered by the
amplifier circuits location in the portable data file module 52.
including transistors.Q7, Q8 and Q17, respec- Thereafter, a new vend
interval proceeds as    60   tively. Since the ports at pins 21 and 22 of
the described elsewhere in this application.             microprocessor 40
are dual purpose ports, the A special file location is included in the in-
program store enable PSEN  signal from pin 9 of site data file 51. to
record the total number of    the microprocessor 40 is buffered by the
write  cycles  experienced  by  the  EAROM           transistor Q16
amplifier and applied via diodes memory. After a predetermined number of
such    65   to the collectors of transistors Q7 and Q8 to .7    13
0 018 718                      14 disable the C1 and C2 inputs except when
an        the event that a failure occurs in the elec- access to one of the
data files is intended.      tronics of the accountability system  10, the
Wire 501 is a bidirectional serial data line to  operator may still effect
normal operation of the and from the data files 51 & 52. Data from the
vending machine. Insertion or removal of the microprocessor 40 to the data
files 51 & 52 is    5    portable data, file module 52 is not permitted 



received by wire 501 from pin 35 of the micro-    with the test/operate
switch in the Test posi- processor 40, wire 406 and transistor Q19.
tion. Data transmitted from a data file 51 or 52 to        Figure 5
illustratively shows an exploded the microprocessor 40  is transmitted  via
view of a portable data file module 534, a transistor Q18, wire 407 and pin
36 of the    10   module receptacle. 540 and. a portion of the
microprocessor 40.                                 printed circuit board
.550 with which the Pins 24 and 37 of the microprocessor 40         module
534 connects. Figure 6 shows a por- supply the signals to wires 405 and 408
which.   tion of the receptacle where the module is ultimately select
either the in-site data file 51 or  inserted and a latch pin formed by an
armature the portable data file module 52, respectively.   15   548. The
printed circuit board 550 is secured to The signal on wire 405 or 408 gates
clock          the receptacle 540 by locating pins 546 and pulses from the
14 kHz clock 90 through the        547 which protrude into holes 556 and
557. corresponding AND gate 505 or 508 to the          When the board is
thus located, its tongue 558 corresponding transistor Q20 or Q21. The clock
protrudes through the opening 542 into the pulses are then transmitted to
the clock input at   20   receptacle 540. pin 6 of the in-site data file 51
or the portable    As the module 530 is inserted into the recep- data file
module 52, thus enabling the selected   tacle, the female connection on the
module data file. The clock 90 is of conventional design,  sequentially
engages the contacts 551-555 incorporating a National Semiconductor type
on the tongue 558 of the printed circuit board; No. 555 clock circuit 91.
The clock 90 also   25   first engaging the longest contacts 551, 554 &
supplies its 14 kHz clock signal to pin 1, the TO  555, then the medium
length contact 553 and input of the microprocessor 40. A 25 Hz clock
finally the shortest contact 552. This technique signal is supplied to the
T1 input at pin 39 of   permits the operation of certain electrical inter-
the microprocessor 40 by a Schmidt trigger cir-   lock circuits to ensure
that the module 530 is cuit 95 (Figure 7).                          30
completely connected to the circuits on the cir- When the test/operate
switch S 17; shown in     cuit board 550 before the accountability system
Figure 2, is placed in the Operate position,       10 can be operated with
the module. In the vends are authorized and counted in the normal
portable datafile module 52 of Figure 4 power way, assuming that
the--portable data file        supply contacts 4 and D would be the
longest, module 52 has been inserted correctly. If no   35   the contact 3
which is connected to the inhibit. portable data file module 52 is inserted
or if the  line 523 would be shortest, and the -remaining portable data
file module did not pass verifica-  contacts would be of medium length.
tion tests when inserted, the vending machine        The module 530 shown
in Figure 5 is pro- is inhibited by the VMI signal on line 250 and    vided
with three recesses in its sides.Two of no vends or coin acceptance can
occur.       40   these recesses 533 Et 534 are provided to When the
test/operate switch S17 is placed     assist in gripping the module 530.
The other in the Test position, three special effects result:  recess 531
is provided to be engaged by the armature 548 of the solenoid 541 when the
a) If the vending machine inhibit line 250 is     module 530 is fully
inserted into the receptacle active, it is interrupted and the vending
45   540. When the solenoid 541 is not activated machine is permitted to
accept coins and        and no module 530 is in the receptacle 540, perform
vends.                                  the solenoid armature protrudes
into the b) The microprocessor 40 maintains a special      receptacle 540,
preventing the insertion of a counter to record the total number of vends
module 530. Only when the solenoid 541 is which occur during the period
that the switch    50   actuated is the armature 548 withdrawn and a is in
the Test position.                        module 530 can be inserted in or
removed from c) The red indicator 62 is caused to flash to     the
receptacle 540.  - warn the operator that the system should not       The
route operator may insert or remove the be left with the switch in the Test
position.   portable data file module 52 only if authorized 55   by the
microprocessor 40. The insert/remove The test/operate switch S17 is
provided to      flag is generated with each depression of an allow the
operator to vend products and test the  insert/removal switch S20 (Figure
7). This flag operation of the vendor without affecting the     advises the
microprocessor 40 that the port- totals stored in the portable data file
module    able data file module 52 already in operation is 52. A counter,
in the microprocessor 40,   60  to be removed or that a new portable data
file records the total number of vends occurring in    module 52 is to. be
inserted, and causes the the Test mode to discourage any efforts to
microprocessor 40 to update and transfer the cheat or defeat the normal
operation of the       contents of the in-site data file to the module.
accountability system, and this information is       Upon completion  of
the data transfer, transferred to the data files 51 and 52. Also, in   65
removal of the portable data file module 52 is 8
*    15                  0 018 718                        16 authorized by
the microprocessor 40 and the             portable data file module latch
is activated. portable data file module 52 can be returned to         The
red indicator 62, flashing up to this time, a central office for read-out,
analysis, and            now lights steadily to advise the operator
recording of the contents. of its data files. As        that the portable
data file module 52 may be shown in Figure 7, the removal authorization
5       inserted. signal is transmitted from pin 33 of the micro-      -If
the portable data file module is not inser- 



processor 40 via an inverter and transistor Q14         ted before 30
seconds has elapsed,-the port- to switch transistor Q15, activating the VMI
line      able data file module latch 61 is deactivated 250. The VMI line
is also activated whenever            and the system reverts to its
previous state. the portable data file module 52 has been    10
(Red indicator 62 flashing and vending removed, as a result of the removal
of ground           machine disabled). potential from  inhibit line 522.
The micro-         -If the portable data file module is inserted, processor
40 controls the solenoid latch 61 by          the microprocessor 40
performs a complete concurrent signals on its output pins 14 and 15.
test of its contents. A fresh portable data file (Pins -12-19 of the
microprocessor 40 are also    15    module supplied by the central
accounting used to control the display 81 via display              office
will have specially coded data and test control circuit 80). The solenoid
control signal is     patterns stored in its memory. amplified by the
solenoid driver 611, a Darling-     -If the portable data file module test
is ton amplifier type No. 2N6039, which permits            successful, the
microprocessor 40 releases current to flow from  wire 756 through the    20
the latch 61, thus locking the new portable solenoid 61 to ground.
data file module 52 in place. The red indica- A request for removal of the
portable data           tor 62 is extinguished and the vend inhibit is file
module 52 causes the microprocessor 40 to          removed. The
microprocessor 40 transfers update all files in the in-site data file 51
and to     certain initializing data to storage locations transfer the
complete 100 location file to the    25    in the new portable data file
module and portable data file module 52. Thereafter, the           returns
to normal system operation. cumulative file-of in-site data file 51 is
updated   -If the tests performed on the new portable by addition of the
totals for the current vend        data file module 52 are not successful,
the period and the values stored in current data file       latch 61 is
deactivated, and the red indica- are returned to all zero values in
preparation for   30  tor 62 begins flashing to advise the opera- the next
vend interval.                                tor that the new portable
data file module 52 a) Removal                                           is
not correct and must be removed and -The data file stored in the In-site
Memory 51          replaced.The vending machine inhibit signal is updated.'
on line 250 is not removed. -The proper portions' of the data file
locations in the in-site data file 51 are transferred to
Interruptions of primary power (deliberate or the portable data file module
52                   accidental cannot be permitted to affect the -The
solenoid actuated latch 61 is activated         recording of correct
accountability data by the allowing the portable data file module to be
system. A power monitor 71 is included in the removed.
40    system  10 to detect an imminent loss of -The red indicator 62 is lit
(by concurrent          primary power. A signal is provided on line 742 to
pin 6 of the microprocessor 40 to indicate signals on pins 1 2 and 13 of
the micro- processor 40) advising the operator that the       this
condition. portable data file module may be removed.            Figure 8
shows a combined power supply (Note: The latch 61 will remain activated
45    and monitor circuit 710, corresponding to the power supply 70 and the
power monitor 71 of until the  portable  data file  module  is
Figure  1. The power circuit 710  receives removed or until 30 seconds have
passed            alternating current from  the mains via wires during
which the portable data file module         711. A  conventional inductive,
filter 712 was not removed).                           50    reduces pulse
and  radio frequency  inter- If the portable data file module is removed,
ference. Transformers 714, 716 & 718 convert the latch 61 is deactivated,
the red indicator     the voltage of the mains power to the voltage 62
begins to flash, and a special inhibit signal is generated by the
microprocessor 40 transformer outputs are connected to full-wave and
transmitted from its pin 33 to disable 55    bridge rectifiers 724 ,726 &
728 respectively. coin acceptance or vend authorization in the        The
first power supply includes transformer If  the portable. data  file
module is not       714, bridge rectifier 724, a 1000 ufd filter capacitor
and a voltage regulator 734 which removed, the microprocessor 40 deacti-
produces a +12 volt output. vates the latch 61 after 30 seconds and 60
The second power supply includes trans- returns to normal operation; The
red indica-      former 716, bridge rectifier 726, a 1000 ufd tor 62 is
extinguished when the latch 61           filter capacitor and  regulator
736  which releases.                                          produces a-24
volt output for a switching cir- b) Insertion
cuit including transistors Q9. and 010. -The Insert/Remove flag is
recognized and the    65     The third power supply includes transformer 9
17                  0 018718                        8 718, bridge rectifier
728, diode 729, and an RC       Upon restoration of primary power, the
filter comprising a large 18000 ufd capacitor       microprocessor 40 is
reset by the signal on wire and two 3.3K  resistors in series. The time
783 from  the power monitor. The micro- constant of this power supply
ensures that it       processor 40 will perform an initializing routine 



will provide DC power for sufficient time after    5    which checks the
configuration of the system an AC power outage for the microprocessor 40
(portable data file module correctly inserted, to complete the tasks
necessary to prevent loss     etc.) and continues the recording of data
from of data. The third power supply also includes a     the point that
existed just prior to power inter- voltage regulator 738 which produces the
+5         ruption. A special counter is included in the data volt output.
10   files 51 and 52 to record the total number of Comparator 740 is
connected to compare           power interruptions occurring during the
report- the approximately 2.5 volts DC from wire 741       ing period.' at
its negative input with the signal at its other    Figure 9 is a block
diagram  of a second input which is controlled by the presence of AC
embodiment of the invention which includes power at the input to the zener
diode 750. The    15   the cash  accountability and credit display zener
diode 750 permits a small current to flow     features of the first
embodiment, and addi- through the light emitting diode section 752 of
tional features of price setting and inventory an optical coupler 751
whenever the AC power        control. In this embodiment, the
accountability is on. This causes the phototransistor section      system
receives product selection requests 753 of the optical coupler 751 to
present a    20   from the product selection switches 1003 in relatively
low impedance between the input to      the vending means 1002, determines
the the inverter 754 and ground, so that a voltage      proper price for
that selection by referencing a higher than 2.5 volts appears at the
positive       price/product memory 1059, and routes the input of the
comparator 740. When the AC            proper price data to the coin
mechanism 1001, power is turned off, the impedance to ground of   25   such
as a MARS Electronic (trademark) Model the phototransistor section 753
becomes high,       604  coin  mechanism. The  accountability causing the
voltage at the positive input to the    system thus behaves as an interface
between comparator 740 to drop below that at the other      the coin
mechanism 1001 which determines a input. As a result, the comparator 740
output       user's credit, and the vending means 1002 of signal level
changes from  high to low. This   30   the machine. causes the
microprocessor 40 to switch to an         The select interface 1520 of this
embodi- interrupt mode.                                     ment can
individually monitor each selection The output of comparator 740 also
controls       switch of the vending means 1002. At present, the +12 volt
switched output of the power           a large vending machine may include
up to 55 supply by controlling comparator 760 and    35   product delivery
columns with each containing transistor Q11. When the comparator 740
a different product and with each set at any one determines that there has
been an AC power          of 63 prices between 5 cents and $3.15. With
failure, Q11 is caused to turn off the +12 volt   the accountability system
in '"accordance with switched output.
this embodiment of the invention, a record can When the microprocessor 40
has comple-   40   be kept of the number of vends for each ted, its
interrupt mode tasks following the inter-  column, the price set for that
column, and the rupt signal, it produces a -24V interrupt signal    coded
data defining the specific product loaded at its pin 29. This signal is
transmitted on line   in that column. 771 to inverter 770 and the switching
circuit         To permit a continuous display of the value incorporating
transistors Q9 and Q10, causing    45   of accumulated credit stored  by
the coin transistor 10toswitch off the -24 volt output       mechanism
1001, the control logic circuits of the power supply. As a result of the
discon-     comprising the clock logic 26, status latch cir- tinuance  of
the -24  volt supply, which            cuit 36 and shift register 30,
described for the ordinarily powers the data files 51 and 52, the    first
embodiment are substantially duplicated in contents of the data files
cannot be changed    50   the control logic 1030 of this embodiment. until
the power monitor 71 determines that          Figure 9 shows the five
interface signals from power has been fully restored. When power is
the coin mechanism buffered at the credit inter- restored, comparator 780
sends a signal via        face 1020, in similar fashion to interface 20 of
inverter 782 and wire 783 to the RESET input       the first embodiment,
and transferred to the of the microprocessor 40.                    55
credit control logic 1030 for processing and In the interrupt mode, the
microprocessor 40     interface with the microprocessor 1040. completes its
current operation and proceeds          Operation of the credit control
logic 1030 in immediately to update the data file stored in the
accountability system  1010 of this embodi- in-site data file 51. This
total operation will be  ment is as described for the first embodiment.
completed in less than 0.5 seconds during    60   Processing of the machine
ID number data from which time the source of DC power to the elec-     the
parallel input 1031' is similar to that of the tronics will reMain stable.
Thereafter, the elec-  first embodiment. tronics will become inactive and
the correct          Logic is included in accountability system to data
will have been stored in the non-volatile      allow product selection
requests to be detec- EAROM of the in-site data file 51.            65
ted and identified. The select interface circuit 10    19
0 018 718                      20 1 520 receives input signals in parallel
from       porates an insert/removal control 1060, a latch each of the
selection switches 1003 in the          1061, a power supply 1070 and a
power vending means 1002. A select register 1530          monitor 1071,
which have substantially the periodically interrogates the select interface
same structure and function as the corres- 1520 and stores the data
appearing at its    5    ponding elements of the first embodiment. 



output. The contents of the select register 1530      The central control
element for the account- are serially shifted to the microprocessor 1040,
ability system of this embodiment is an inex- by the microprocessor 1040,
which detects and       pensive microprocessor 1040 which performs
identifies which if any of the product select       the following
functions: switches 1003 has been actuated by the user.   to Price latch
1620 and price interface 1626        a) Monitors coin mechanism credit
value and circuits are included to store and transfer the       controls
credit display. correct price data to the coin mechanism 1001.      b)
Monitors product select switches and The vend-in-progress (blocker) signal
pro-          provides  correct  price  data  to  coin vided by the vending
means 1002 via the vend-   15    mechanism. in-process interface 1025, is
monitored by the      c) Maintains a data file of total cash vending,
microprocessor 1040 to detect the actual              total vends- per
column, price for each occurrence of vending of the product selected.
column, and product code for each column. Three data files are included in
the elec-       d) Updates portable data file module prior to tronics of
the second embodiment. An EAROM    20      removal by route personnel.
Controls removal data file 1052, like the portable data file 52        and
insertion of portable data file modules, described in the first embodiment,
is included in     and the second embodiment. It provides non-vola-
e)  Controls  inputting   and  storage  of tile storage for data defining
the operation of       price/product data form the keyboard and the vending
system. Data stored in accordance   25    displays data to route personnel
during vend- with the second embodiment includes the serial        ing
machine service. number of the vending system, the total cash value of all
vends, the total vends for each vend-  Claims ing column and the price
setting and product code for each column. Insertion and removal of   30
1. An accountability system (10) for a vend- the portable data file module
1052 is as des-       ing machine (1, 2), the vending machine having cribed
in the first embodiment. Data file inter-    means (2) for vending a
product, and means (1) face and control logic 1050 is included to allow
for crediting the value of deposited monies, data transfers between the
portable data file       comparing the credit with the price of the module
1052 and the microprocessor 1040: An   35    product for determining the
sufficiency of the in-site data file 1051, corresponding to the in-
credit and any excess of credit, and dispensing site data file 51 of the
first embodiment, is also  change equal to an excess of credit, the system
provided.                                           (10) comprising digital
data processor means A third EAROM price/product data file 1059       (40)
for collecting data concerning vending is included in this embodiment to
allow non-   40    machine transactions, an in-site data file (51) volatile
storage of the prices and product code     for storing said transaction
data, and an data from each vending column of the vending
exchangeable, portable data file module (52) for means 1002. It is this
price/product data file      storing information identifying the particular
1059 which is accessed by the microprocessor        vending machine and for
recording the trans- 1040 to determine the correct price data for   45
action data stored in the in-site data file (51), each vending column when
a product selection        and the system (10) being operable to inhibit is
made.                                           operation of the vending
machine (1, 2) in the A keyboard 1090 is included in this embodi-
absence of any module (52), characterised by ment to permit route personnel
to inspect or        releasable locking means (61) operable to lock modify
the price settings or product codes for   50   the module (52) in an
operational position in each column of the vending system. Price and
the vending machine while said transaction product code data is stored in
the price/product    data is being recorded therein, said processor memory
1059 by the microprocessor 1040              means (40) being operable to
release the lock- which receives the data to be loaded from the       ing
means (61), after recording said trans- keyboard 1090 operated by route
personnel   55   action data in the module (52), to enable the when the
vending machine is serviced. A             module (52) to be removed and
exchanged. display 1081 is also provided. It performs the         2. A
system as claimed in claim 1, wherein dual functions of credit display
during normal      said system (10) is arranged to allow said [err]
operation  and  price/product/column  display       ing machine (1, 2) to
carry out normal  [err] during  the  machine  servicing  activities.   60
operations only if a modulo (52) [err] Interrogation  of the  keyboard
1090  and          operational position. updating of the display 1081 are
controlled by         3. A system as claimed in claim 1 or 2 the
microprocessor  1040  using  suitable          having a power supply (710)
including [err] display/keyboard interface logic 1080 to control    term
power reserve, and a power monitor[err] ese operations. This embodiment
also incor-   65   for indicating to the data processing means (40)    0018
718                   20 1520 receives input signals in parallel from
porates an insert/removal control 1060, a latch each of the selection
switches 1003 in the        1061, a power supply 1070 and a power vending
means 1002. A select register 1530        monitor 1071, which have
substantially the periodically interrogates -the select interface   same
structure and function as the corres- 1520 and stores the data appearing at
its    5    ponding elements of the first embodiment. output. The contents
of the select register 1530    The central control element for the account-
are serially shifted to the microprocessor 1040,  ability system of this
embodiment is an inex- 



by the microprocessor 1040, which detects and     pensive microprocessor
1040 which performs identifies which if any of the product select     the
following functions: switches 1003 has been actuated by the user.   10
Price latch 1620 and price interface 1626       a) Monitors coin mechanism
credit value and circuits are included to store and transfer the
controls credit display. correct price data to the coin mechanism 100 1.
b) Monitors product select switches and The vend-in-progress (blocker)
signal pro-        provides  correct  price  data  to  coin vided by the
vending means 1002 via the vend-   15  mechanism. in-process interface
1025, is monitored by the    C) Maintains a data file of total cash
vending, microprocessor 1040 to detect the actual            total
vends-per column, price for each occurrence of vending of the product
selected.      column, and product code for each column. Three data files
are included in the elec-      d) Updates portable data file module prior
to tronics of the second embodiment. An EAROM    20    removal by route
personnel. Controls removal data file 1052, like the portable data file 52
and insertion of portable data file modules, described in the first
embodiment, is included in   and the second embodiment. It provides
non-vola-      e)  Controls  inputting  and  storage  of tile storage for
data defining the operation of     price/product data form the keyboard and
the vending system. Data stored in accordance   25  displays data to route
personnel during vend- with the second embodiment includes the serial
ing machine service. number of the vending system, the total cash value of
all vends, the total vends for each vend-  Claims ing column and the price
setting and product code for each column. Insertion and removal of   30  1.
An accountability system (10) for a vend- the portable data file module
1052 is as des-     ing machine (1, 2), the vending machine having cribed
in the first embodiment. Data file inter-  means (2) for vending a product,
and means (1) face and control logic 1050 is included to allow  for
crediting the value of- deposited monies, data transfers between the
portable data file     comparing the credit with the price of the module
1052 and the microprocessor 1040. An   35   product for determining the
sufficiency of the in-site data file 1051, corresponding to the in-  credit
and any excess of credit, and dispensing site data file 51 of the first
embodiment, is also  change equal to an excess of credit, the system
provided.                                         (10) comprising digital
data processor means A third EAROM price/product data file 1059      (40)
for collecting data concerning vending is included in this embodiment to
allow non-   40    machine transactions, an in-site data file (51) volatile
storage of the prices and product code   for storing said transaction data,
and an data from each vending column of the vending      exchangeable,
portable data file module (52) for means 1002. It is this price/product
data file    storing information identifying the particular 1059 which is
accessed by the microprocessor      vending machine and for recording the
trans- 1040 to determine the correct price data for   45   action data
stored in the in-site data file (51), each vending column when a product
selection      and the system (10) being operable to inhibit is made.
operation of the vending machine (1, 2) in the A keyboard 1090 is included
in this embodi-     absence of any module (52), characterised by ment to
permit route personnel to inspect or      releasable locking means (61)
operable to lock modify the price settings or product codes for   50   the
module (52) in an operational position in each column of the vending
system. Price and      the vending machine while said transaction product
code data is stored in the price/product  data is being recorded therein,
said processor memory 1059 by the microprocessor 1040            means (40)
being operable to release the lock- which receives the data to be loaded
from the     ing means (61), after recording said trans- keyboard 1090
operated by route personnel   55   action data in the module (52), to
enable the when the vending machine is serviced. A           module (52) to
be removed and exchanged. display 1081 is also provided. It performs the
2. A system as claimed in claim 1, wherein dual functions of credit display
during normal     said system (10) is arranged to allow said vend-
operation  and  price/product/column  display      ing machine (1, 2) to
carry out normal vending during  the  machine  servicing  activities.   60
operations only if a module (52) is in said Interrogation  of the  keyboard
1090  and        operational position. updating of the display 1081 are
controlled by       3. A system as claimed in claim  1 or 2, the
microprocessor  1040  using  suitable        having a power supply (710)
including a short display/keyboard interface logic 1080 to control  term
power reserve, and a power monitor (71) hese operations. This embodiment
also incor-   65   for indicating to the data processing means (40)    21
0 018 718                      22 a failure of mains power, the data
processing       betreffenden  Verkaufsautomat identifizierender means (40)
being arranged to store transaction     Information und zum Aufzeichnen der
in dem data in the in-site data file (51) during the       eingebauten
Datenregister (51) gespeicherten period after the mains power supply fails
and      Transaktionsdaten  umfaigt, und  wobei das before  the  short term
power reserve  is    6    System  ( 10) eine Sperrung des Betriebs des
consumed.                                          Verkaufsautomaten (1, 2)
in Abwesenheit eines 4. A system  as claimed in claim  1 or 2,
Moduls (52) gestattet, gekennzeichnet, durch having a power supply (710)
including a short      freigebbare  Verriegelungseinrichtungen  (61), term
power reserve, and a power monitor (71)        die eine Verriegelung des
Moduls (52) in einer 



for indicating to the data processing means (40)   10   Betriebsstellung in
dem  Verkaufsautomaten, a failure of mains power, the data processing
wahrend die Transaktionsdaten darin aufge- means (40) being arranged to
store transaction     zeichnet  werden,  gestatten,  wobei  die data in the
portable data file module (52) during  Verarbeitungseinrichtungen  (40)
nach  Auf- the period after the mains power supply fails      zeichnung der
Transaktionsdaten in dem Modul and before the short term  power reserve is
15   (52) eine Freigabe der Verriegelungseinrich- consumed.
tungen (61) gestatten, um ein Entfernen und 5. A system  as claimed in any
preceding         Austauschen des Moduls (52) zu ermoglichen. claim,
wherein said.module (52) includes an           2. System  nach Anspruch 1,
wobei das EAROM for storing said transaction data.           System  (10)
derart ausgelegt ist, dal3 es die 6. A system  as claimed in any preceding
20   Ausfuhrung normaler Verkaufsvorgange durch claim, the system  (10)
being arranged to          den Verkaufsautomat (1, 2) nur dann zulalit,
receive from  said vending machine (1, 2)          wenn sich ein Modul (2)
in der Betriebsstellung product selection data indicative of which of a  '
befindet. plurality of products has been selected for vend-     3. System
nach Anspruch 1 oder 2, mit einer ing, and credit data relating to the
amount of   25   eine  Kurzzeit-Energiereserve  aufweisenden monies
deposited in the vending machine (1, 2).     Energieversorgung (1 70) und
einem  Energie- 7. A system as claimed in claim 6, wherein       Monitor
(71) zurn Mitteilen eines Netzenergie- the accountability system (10) is
arranged to       Ausfalls  an  die  Datenverarbeitungseinrich- receive
both credit data and product selection     tungen (40), wobei die
Datenverarbeitungsein- data from the credit determining-means (1).    30
richtungen (40) derart ausgelegt sind, dalB sie 8. A system  as claimed in
any preceding         wahrend der Periode nach dem  Ausfall der claim,
wherein the system functions as an inter-    Netzenergieversorgung- und vor
Verbrauch der face between the credit.-determining means
'Kurzzeit-Energiereserve Transaktionsdaten  in (1001) and the vending means
(1002).                das eingebaute Datenregister (51) einspei- 9. A
system  as claimed in any preceding   35    chem. claim, including
user-operable' means (S20)           4. System nach Anspruch 1 oder 2 mit
einer operable to initiate the recording of said trans-   eine
Kurzzeit-Energiereserve   aufweisenden action data in said module (52) by
said             Energieversorgung (710) und einem  Energie- processor
means (40) and the subsequent             Monitor (71) zum Mitteilen eines
Netzenergie- release of said locking means (61) by said   40    Ausfalls
an  die  Datenverarbeitungseinrich- processor means (40).
tungen (40), wobei die Datenverarbeitungsein- 10. A combination of a
vending machine (1,       richtungen (40) derart. ausgelegt sind, dal3 sie
2), and an accountability system  (10) as           wahrend der Periode
nach dem  Ausfall der claimed in any preceding claim connected to
Netzenergieversorgung und.:vor Verbrauch der receive information from the
vending machine   45    Kurzzeit-Energiereserye .Transaktionsdaten  in (1,
2);                                             den tragbaren
Datenregistermodul ,(2) ein,- ' speichern. Patentanspruche            _.
5. System nach einem der vorhergehenden' Anspruche, wobei der Module :j52)-
einen 1. Datenerfassungssystem  (10) fur einen   50    EAROM zum. Speichern
der Transaktionsdaten Verkaufsautomat (1, 2), der Einrichtung (2) zum
enthalt. Verkaufen -einer Ware und Einrichtungen (1)           6. System
nach einem der vorhergegenden zurn Gutschreiben des Wertes des eingege-
AnsprOche, wobe'i dlas System  (10) derart benen Geldes, zum Vergleichen
des Guthabens         ausgelegt ist, dalB es von dem Verkaufsauto- mit dem
Preis der Ware, zur Ermittlung, ob das   55    maten (1, 2)
Warenauswahidaten, die ange- Guthaben ausreicht und ob ein Guthabenuiber-
ben, welche aus eaner Vielzahl von WVaren zum schuR vorhanden ist, sowie
zum Ausgeben von         Verkauf  ausgewdhlt  worden  ist,  sowie dem
Guthabenuberschul3 gleichem  Wechsel-          Guthabendaten, die den
Betrag des in den Ver- geld aufweist, wobei das System (10) digitale
kaufsautomat (1, 2) eingegebenen  Geldes Verarbeitungseinrichtungen (40)
zum  Sammeln   60    betreffen, erhalt. von Transaktionen des
Verkaufsautomaten be-           7. System  nach Anspruch 6, wobei das
treffenden Daten, ein eingebautes Datenregister     Datenerfassungssystem
(10) derart ausgelegt (51) zum  Speichern dieser Transaktionsdaten
ist, dali es sowohl die Guthabendaten als auch sowie einen austauschbaren,
tragbaren, Daten-       die Warenauswahidaten von den das Guthaben
registermodule (52) zum  Speichern von den   f5    bestimmenden
Einrichtungen (1) erhalt. 12    23                  0018718
24 8. System nach einem der vorhergehenden          tions 1 et 2,
caracteris6 par une alimentation de Anspruche, wobei das System als
Schnittstelle       puissance (710) comportant une r6serve de zwischen den
das Guthaben bestimmenden Ein-         puissance de courte duree, et par un
moniteur richtungen (1001) und den Verkaufseinrich-          d'alimentation
(71) pour indiquer aux moyens tungen (1002) arbeitet.
5    de traitement des donnees (40) une panne 9. System nach einem der
vorhergehenden          d'alimentation secteur, ces moyens de traite-
Anspr(che mit vom Benutzer betatigbaren-Ein-.       ment des donnees (40)
etant aptes A m6moriser richtungen (S20), die derart betatigbar sind,
les donnees de transaction dans le fichier local dal3 sie die Aufzeichnung
der Transaktions-         de donnees (51) pendant la periode suivant le
daten in dem  Module (52) durch die Verar-   10   debut de la panne
d'alimentation secteur, et 



beitungseinrichtungen (40) und die anschliel3-      avant que. Ia reserve
de puissance de courte ende Freigabe.der Verriegelungseinrichtungen
duree ne soit consommee. (61) durch die Verarbeitungseinrichtungen (40)
4. Un systeme selon l'une des revendica- einleiten.
tions 1 et 2, caract6rise par une alimentation de 10. Kombination aus einem
Verkaufsauto-   75   puissance (710) comportant une r6serve de mat (1, 2)
sowie einem  Datenerfassungs-            puissance de courte duree, et par
un moniteur system  (10). nach einem der vorhergehenden
d'alimentation (71) pour indiquer aux moyens Anspruche, das zum Empfang von
Information          de traitement des donn6es (40) une panne von dem
Verkaufsautomat (1, 2) angeschlos-          d'alimentation secteur, ces
moyens de traite- sen ist.                                      20    ment
des donn6es (40) etant aptes A memoriser les donn6es de transaction dans le
module Revendications                                      portatif de
fichier de donnees (52) pendant la periode suivant le debut de la panne
d'alimenta- 1. Un systeme de comptabilisation (10) pour      tion secteur,
et avant que la reserve de puis- un distributeur automatique (1, 2) ce
distribu-   25   sance de courte dur6e ne soit consommee. teur comprenant
des moyens (2) pour distribuer        5. Un systeme selon lune des
revendica- un article et des moyens (1) pour crediter la      tions
pr6cedentes, caracterise en ce que ledit valeur d'une somme d'argent
introduite, pour        module (52) comporte une m6moire morte A comparer
le credit avec le prix de l'article de     effacement  electrique  (EAROM)
pour  la maniere A determiner le caractere suffisant du   30
mbmorisation des donneas de transaction. credit et uri eventuel exces de
credit, et pour       6. Un systeme selon l'une des precedentes, rendre la
monnaie pour une valeur egale a           caracteris6.en ce qu'il est apte
A recevoir du l'exces de credit, ledit systeme (10) compren-
distributeur automatique (1, 2) des donneas de ant des moyens de traitement
de donnees             choix d'article indiquant, parmi une pluralite
numeriques (40) pour recueiller des donnees   35    d'articles, celui qui a
6t6 choisi pour etre concernant les transactions operees par le
distribue,. ainsi que des donnees de credit distributeur automatique, un
fichier local de       indiquant le montant de la monnale introduite
donnees (51) pour memoriser ces donnees de          dans le distributeur
automatique (1, 2). transaction, ainsi qu'un module (52) inter-
7. Un systeme selon la revendication 6, changeable, portatif, de fichier de
donnees pour   40    caract6rise  en  ce  que  le  systeme  de memoriser
des informations d'identification du      comptabilisation (10) est apte A
recevoir A la distributeur automatique particulier et pour        fois les
donnees de credit et les donnees de enregistrer  les  donn~es  de
transaction          choix d'article depuis les moyens de deter- mbmorisees
dans le fichier local de donnees         mination du credit (1). (51), ce
systeme (10) etant apte a inhiber le   45    8. Un systeme selon l'une des
revendications fonctionnement du distributeur automatique (1,
pr6cedentes, caracteris6 en ce qu'il fonctionne 2) en l'absence de module
(52), caracterise en      comme interface entre les moyens de deter- ce
qu'il comprend des moyens de verrouillage        mination de crddit (1001)
et les moyens de liberables (61) aptes A verrouiller le module (52)
distribution (1002). en une position fonctionnelle dans le distribu-   50
9. Un systeme selon l'une des revendica- teur automatique lorsque des
donnees de trans-      tions precedentes, caracterise en  ce qu'il action
s'y trouvent en cours d'enregistrement,      comprend des moyens (520),
actionnables par lesdits moyens de traitement (40) btant aptes A
l'op6rateur,; aptes A declencher l'enregistre- libbrer les moyens de
verrouillage (61) apres       ment des donnees de transaction dans le
enregistrement de ces donn6es de transaction    56    module (52) par les
moyens de traitement (40), dans le module (52), de maniere a permettre le
et A liberer ensuite les moyens de verrouillage retrait et l'echange du
module (52).                (61) par les moyens de traitement (40). 2. Un
systeme selon la revendication  1,            10. Un combinaison d'un
distributeur auto- caractbrise en ce qu'il est apte A ne permettre
matique (1, 2) et d'un systeme de compta- au distributeur automatique (1,
2) de r6aliser   60    bilisation (10) selon l'une des revendications des
operations normales de distribution que si      prbcedentes, relie de
maniereA a recevoir des un module (52) se trouve dans ladite position
informations de ce distributeur automatique (1, fonctionnelle.
2). 3. Un systeme selon l'une des revendica- 66 |
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