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(571 ABSTRACT

A product release control means for a coin operated
vending machine comprises a trigger capacitor which
is charged, after the proper coins have been accepted
by the machine and a product has been selected, to
apply a turn-on firing voltage across the gate of a thy-
ristor switch. A storage capacitor is then discharged,
causing the energizing of a product release solenoid
for dispensing the selected product.

23 Claims, 3 Drawing Figures
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1
PRODUCT RELEASE CONTROL FOR A VENDING
MACHINE

BACKGROUND OF THE INVENTION

The invention relates generally to a coin operated
vending machine for dispensing more than one prod-
uct; and more particularly relates to the control means
for releasing a selected product from a coin operated
vending machine; and still more particularly, the sub-
ject invention relates to a solid state control means for
a vending machine.

Many of the prior solid state control systems for
vending machines, comprised a low direct current
(DC) power supply to power low voltage circuitry,
used throughout the control system. The subject inven-
tion has eliminated such previously used low voltage
circuitry, and hence does not require a conventional
low voltage DC power supply.

The prior vending machine control systems also uti-
lized many transistor type circuits to provide the de-
sired triggering and drive signals. For example, a two-
transistor bi-stable circuit was used to generate a credit
signal after the proper coin(s) were accepted by the
machine. However, the subject invention has replaced
transistor circuits, primarily with more simplified thy-
ristor type circuits.

SUMMARY OF THE INVENTION

The product release control for a coin operated
vending machine of the subject invention comprises a
trigger capacitor which becomes charged after the
proper coins have been inserted into the machine and
a product selection has been made, to cause a thyristor
switch to close; thereby providing a path through the
corresponding product release solenoid for discharging
a storage capacitor. The solenoid energizes, causing a
release mechanism to be activated to dispense the
product.

A credit signal is produced after the proper coin(s)
are accepted by the vending machine to cause a credit-
thyristor to switch from an off-state to an on-state.
Reset means is provided to appreciably reduce or re-
move anode current flow near the end of the discharge
of the storage capacitor, to cause the credit-thyristor to
switch back to the off-state and the thyristor switch to
open.

A resistive means is associated with the trigger capac-
itor to provide a discharge path after the capacitor has
been charged. The time constant of the trigger capaci-
tor and the resistive means is long enough to preclude
more than one charging of the capacitor during the
time period that the credit-thyristor is in the on-state;
thereby preventing dual vends and “jackpotting.”

When coins are accepted by the machine, a coin re-
turn electro-magnetic (CREM) coil(s) is being ener-
gized through a path including a thyristor switch trig-
gered ““on” by an oscillator means. Upon receipt of the
proper coins, the switching of the credit-thyristor
causes the oscillator to turn *“off” and sever the ener-
gizing path of the CREM coil, and thereby preventing
acceptance of additional coins. After a product has
been dispensed, the start-up of the oscillator is delayed
until the storage capacitor has sufficiently charged to
provide another vend.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the drawings in which the same charac-
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2

ters of reference are employed to indicate correspond-
ing or similar parts throughout the several figures of the
drawings.

FIG. 1 is the block diagram of a product control sys-
tem embodying the principles of the invention;

FIG. 2 is a combination electrical schematic and
block diagram of the control system and showing the
circuitry for dispensing a single product; and

FIG. 3 is an electrical schematic of the product con-
trol system; and showing circuitry for dispensing six
products.

BRIEF DESCRIPTION

Referring now to the several figures of the drawings,
the reference numeral 10 indicates generally a product
selection system for a coin operated vending machine.
The selection system 10 comprises a coin mechanism
12 which switches a vend switch 13 to produce a
*“credit” signal upon acceptance of the proper coinage
inserted into the vending machine.

The credit signal is applied to a credit means 14 at an
input point 15, causing the credit means to switch from
= normally off-state to an on-state. The credit means 14
is connected to a trigger means 16 and to a coin return
electromagnetic (CREM) means 17. The triggér means
16 is connected to a bank of mechanical product selec-
tor switches indicated generally by the reference nu-
meral 18 and including switches SW1 to SW6, 19, hav-
ing an.off-position and a product select-position. The
trigger means include a trigger capacitor C11, 20.

When the credit means 14 switches to the on-state,
it causes the de-activation of the CREM means 17 to
prevent-the machine from accepting additional coins,
and also applies a go-voltage to the trigger means 16 at
a point 21. At this time, system 10 is in a credit condi-
tion ready for a .product selection.

A bank of product release activators indicated gener-
ally by the reference numeral 22 is provided to cause
the energizing of product release devices indicated gen-
erally by the reference numeral 24. The product re-
lease activators comprise vend thyristors, such as sili-
con controlled rectifiers SCR1 to SCR6, 26, which
function as on-off solid state static switches; and the
product release devices 24 comprise product release
solenoids S1 to S6, 27 (FIG. 3).

When a product is selected by switching one of the
product selector switches 19, the go-voltage appearing
at point 21 causes a trigger signal to be impressed
across the gate of the vend SCR 26 corresponding to
the activated selector switch, as the trigger capacitor
€11, 20 is being charged; which fires the vend SCR
*“on.” When the SCRis “‘on,” a path is provided for the
discharge current of a storage capacitor C12, 30 from
a point 32 through the corresponding solenoid 27, for
energizing the solenoid and causing the dispensing of
the selected product.

After a sufficient amount of current from the storage
capacitor C12, 30 has been discharged through the so-
lenoid 27, a reduced voltage appearing at point 32
causes the credit means 14 to switch back to the off-
state, and to turn “off”’ the vend SCR 26 corresponding
to the selected product. When the credit means 14 is
*“off,” the CREM means 17 becomes reactivated after
the storage capacitor C12,30 has been recharged; and
the vending machine is now ready to accept coins for
another vend. :
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DETAILED DESCRIPTION

Referring now more particularly to FIGS. 2 and 3,
the credit means 14 includes a thyristor SCR8,34 hav-
ing an anode 1 connected to the point 32; a gate Z con-
nected to a gate circuit 36; and a cathode 3 connected
to AC common via resistor R22. A capacitor C10 in se-
ries with a resistor R23 is connected between the anode
1 and cathode 3 of the SCR8,34. The gate circuit 36 in-
cludes a resistor R21 and capacitor C9 connected in
parailel between the gate 2 and cathode 3. The cathode
5 of a diode CR9 is connected to gate 2, and the anode
4 thereof is connected to resistors R19 and R19'. The
opposite end of R19 is connected to AC common, and
the opposite end of R19’ (point 15) is connected to
vend switch 13, '

The vend switch 13 includes a movable arm 38 for
switching the AC hot line L1 from the normal position
shown in the figures to a vend-position in contact with
point 15 for triggering the credit SCR8,34 into the on-
state. During the charging of storage capacitor C12,30,
the vend switch 13 is in the normal-position. A capaci-
tor C13 is connected from the movable arm 38 of vend
switch 13 of vend switch 13 to the AC common.

The coin return electromagnetic (CREM) means 17
includes a relaxation oscillator means 40, a static
switch means 42 and coin return electromagnetic
{CREM) coils indicated generally by the numeral 44.
The oscillator means 40 comprises a variable resistor
R20,46 having one end connected to a capacitor C8
and the anode 1 (point 32), and the opposite end to the
cathode 3 of SCR8, 34. The opposite end of capacitor
C8 is connected to the variable arm 47 of the resistor
- R20,46 and to one side of a bilateral trigger diode

TC1,48 (FIG. 3).

A transformer T1,56 having a primary side 51 and a
secondary side 52 couples the oscillator means 40 to
the static switch means 42. Capacitor C8 and bilateral
trigger diode TC1,48 are connected across the primary
side 51.

The static switch means 42 includes a thyristor
SCR7,54 having a gate 2 connected to end 56 of the
transformer secondary 52 via resistor R18; a cathode
3 connected to end 58 of the transformer secondary 52
and anode 4 of diode CR7; and an anode 1 connected
to the anode 4 of a diode CR8 and to resistor R16 and
one end of a 5-10 cent coil 60 and a 20--5 cent coil 62.
The opposite end of R16 is connected to AC common,
and the cathode 5 of CR8 is connected to AC common
via a resistor R17.

When credit-thyristor SCR8 34 conducts and is in
the on-state, the direct current (DC) voltage at point
32 is substantially at point 21 to provide the go-voltage
for the trigger means 16. Also, in the on-state of SCR8
the oscillator 40 of the CREM means 17 is shorted out
to remove the trigger signal from the gate 2 of
SCR7,54, and the SCR is unable to turn “on” in the
negative portion of the AC cycle; and, therefore, the
CREM coils 60,62 cannot become energized.

The trigger means 16 includes the trigger capacitor
C11,20 in parallel with a resistor R24 connected be-
tween points 65 and 66. The anode 4 of a diode CR10
is connected to cathode 3 of SCR8,34 (point 21}, and
the cathode § thereof is connected to point 65. Resis-
tors R25 and R26 include one end connected to point
66; the opposite end of R25 being connected to point
32 and the opposite end of R26 connected to switch
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arm 68 of the product selector switch SW6,19. Capaci-
tor C11,20 is charged when one of the selector switches
19 is closed, to provide a negative charging path from
the AC common to point 66 via resistor R26, the closed
switch 19 and the gate circuit of the corresponding
vend thyristor 26.

The product selector switches SW1 to SW6,19 each
includes a contact 70 corresponding to the off-position
and contact 71 corresponding to the product select-
position. In FIG. 3, the selector switches are shown in
the off-position and the arms 68 are, therefore, con-
nected together in series.

The thyristor circuits for vend SCR1 to SCR6,26 of
the product release activators 22 are substantially iden-
tical (FIG. 3). The gate circuit for each vend SCR26
includes a pair of resistors connected between gate 2
and AC common, and identified R3 and R4 for
SCR1,RS5 and R6 for SCR2, R7 and R8 for SCR3, R9
and R10 for SCR4, R11 and R12 for SCRS, and R13
and R14 for SCR6. The anodes 1 of SCR1 to SCR6 are
each connected respectively to capacitor C2, C3, C4,
CS5, C6 and C7 (the opposite end of the capacitors are
connected to AC common), to cathode § of diodes
CR1, CR2, CR3, CR4, CRS and CR6, and to switch
arm 74 of empty switches SW1' to SWé', 76.

Empty switches SW1' to SW6’', 76 each includes a
contact 77 corresponding to an empty position and a
contact 78 corresponding to a product-position. The
thyristor SCR1 to SCR6,26 will fire only if the corre-
sponding switch arm 74 of the empty switches is in the
product-position. The switch arm 74 automatically
switches to the empty-position when the corresponding
product has been fully dispensed. An empty lamp 79 is
turned on when the switch arm 74 switches to contact
77.

The product release devices 24 comprise solenoids
S1 to $6,27, each having one end 80 connected to-
gether and to the storage capacitor C12,30, and the op-
posite end connected to contact 78 of the correspond-
ing empty switch SW1' to SW6'.76.

The storage capacitor C12,30 has a positive end con-
nected to the point 32 and a negative end connected to
a pair of oppositely connected diodes CR11,81 and
CR12,81'. The cathode 5 of CR11 and the anode 4 of
CR12 are connected to the negative end 82 of capaci-
tor C12,30 and the opposite ends of CR11 and CR12
are connected to AC common. A resistor R27 is con-
nected between point 32 and AC common.

The storage capacitor C12,30 is charged to a positive
voltage from the AC Hot Line L1, through vend switch
13, a ballast lamp 84, resistors R1 and R2, diodes CR1
to CR6, the empty switches SW1’ to SW6',76, and the
vend solenoids S1 to $6,27. A capacitor C1 is con-
nected between the Junctlon point of resistors R1 and
R2 and AC common.

A double-pole double-throw (dpdt) power switch 90
includes an on-position and an off-position. Switch
arms 91 and 92 are connected respectively to contacts
93 and 94 in the off-position and contacts 95 and 96 in
the on-position. The AC line L1 (hot line) is connected
to contact 926 and the AC line 1.2 (AC common) is con-
nected to contact 95. A resistor R15 is connected be-
tween point 32 and the contact 93.

The coin mechanism 12 includes a coin tube switch
98 for connecting the AC common to end 99 of the
CREM coil 62 or to a correct change lamp 102. When
the common is connected to CREM coil 62, it becomes
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energized and the machine will accept 25-cent coins
and provide change. When the common is connected
to lamp 102, the lamp lights indicating that the ma-
chine will only accept the correct change for the prod-
uct in nickels or dimes. :

CIRCUIT OPERATION

Referring now specifically to FIGS. 2 and 3, the cir-
cuit operation will be described with more particular-
ity. When the vending machine is “on” and ready to ac-
cept coins for a vend, the mechanical switches SW1 to
SW6,19 are in the off-position. The vend thyristors
SCR1 to SCR$,26 are “off;” the SCR8,34 of the credit
means 14 is in the off-state; the SCR7,54 of static
switch means 42 is being triggered “on” by the oscilla-
tor means 40 to energize CREM coils 60 and/or 62; the
storage capacitor C12,30 is charged to a positive DC
voltage for energizing the solenoids S1 to $6,27; and
the trigger capacitor C11,20 is discharged.

After the vending machine has accepted the proper
coin(s) the vend switch 13 switches from the normal-
position to the vend-position to apply the credit signal
to the gate circuit 36 of SCR8,34 at point 15. Diode
CRSY protects SCR8 from excessive negative gate volt-
age which could inadvertently turn SCR$ off by in-
creasing its holding current requirement. The credit
signal causes SCR8,34 to fire into the on-state, so that
point 21 is at substantially the same voltage as point 32.
At this time, the trigger capacitor C11,20 of the trigger
means 16 is in a go-condition, ready to be charged,
thereby providing a trigger voltage at the gate of any
one of the vend SCRs 26; and the oscillator means is
“off”’ and the CREM coils 60,62 de-energized, and the
machine, therefore, will not accept additional coins.

When one of the selector switches 19 is activated, the
arm 68 switches to the product select-position (contact
71) to provide a charging path for the trigger capacitor
C11,20, through the gate resistors of the corresponding
vend SCR 26, the selector switch 19 and resistor R26
to point 66. Thus, a positive voltage pulse with respect
to the cathode of the vend SCR 26 is applied to the
gate, which fires the vend SCR ““on.” The “on’’ SCR 26
provides a path for discharging the storage capacitor
C12,30, through the corresponding solenoid 27, the
empty switch 76, and to AC common via the “on”
SCR26. The discharge current energizes the solenoid
27 and the selected product is released.

When storage capacitor C12,30 is charged, point 82
is held at approximately minus one-half volt due to the
forward drop of CR11,81.

When the storage capacitor C12,30 is being dis-
charged, current flows through the credit SCR8,34 and
the selected vend SCR26. SCR8,34 turns off first due
to resistor R22 which limits the current through
SCR8,34 to a value below holding before the discharge
of C12 has been completed. Near the end of the dis-
charge pulse, the forward voltage drop across the se-
lected vend SCR26, is reduced to a level too low to
maintain SCR holding current and it turns off. Turn off
is assured by the turn off diode CR11,81 which main-
tains point 82 at a negative average potential with ref-
erence to the cathodes of the credit and vend SCRs.

The trigger capacitor C11,20 discharges primarily
through resistor R24, since diode CR10 presents a high
resistance to the discharge current. CR10 also prevents
positive voltage spikes from turning SCR8 “off.” The
discharge time constant of capacitor C11,20 and resis-
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tor R24 is of sufficient duration so that the trigger ca-
pacitor is unable to provide a second trigger voltage for
another vend SCR during the period that the credit
SCR8,34 is in the on-state. This discharge time con-
stant together with the very short duration of the vend
pulse determined by capacitor C11,20 and resistor
R28, afford a safeguard against dual vends and “jack
potting,” in the event the selector switches 19 are rap-
idly manipulated. ' ’

After the credit SCR8,34 and vend SCR 26 are
switched “off” by the reduced voltage at their respec-
tive anodes 1 (point 32), there is a delay period prior
to the start-up of the oscillator means 46, which is of
greater time duration than the period required for suffi-
ciently recharging the storage capacity C12,30 to pro-
vide another vend.

Relaxation oscillator means 40 begins operating
when capacitor C8 has charged to'a voltage sufficient
to breakover the bilateral trigger diode TC1,48. When
this occurs, a firing voltage is applied at the gate 2 of
SCR7,54 to switch the SCR “on,” causing the CREM
coils 60 and/or 62 to become energized. The coin
mechanism 12 is again ready to accept coins for an-
other vend. The voltage divider consisting primarily of
variable resistor R20,46 is adjusted to insure sufficient
time for proper recharging of the storage capacitor
C12,30, before the breakover voltage of the trigger
diode TC1,48 is reached.

The storage capacitor C12,30 is charged through
vend switch 13, the ballast lamp 84, a noise filter con-
sisting of resistors R1 and R2 and capacitor C1, diodes
CR1 to CR6, the empty switches SW1’ to SWe',76, the
vend solenoids $1 to $6,27 and diode CR12,81'. When
all the empty switches 76 are in the empty position the
charging path of the storage capacitor C12,30 is sev-
ered. Therefore, under the completely product-empty
condition, no coins will be accepted by the machine,
since the CREM coils will be de-energized.

The ballast lamp 84 limits the charging current to a
controlled value to prevent energizing of the solenoids
27 even if all product columns are empty except one.
The ballast lamp also isolates the selection system 10
from the input power line, limits any fault current to a
predetermined magnitude and gives a visual indication
of the fault condition; and further, it eliminates the
need for fusing and flashes each time the storage capac-
itor C12,30 is charged to indicate normal operation.

The thyristor SCR7,54 is triggered “on” by the oscil-
lator menas 40 during the negative portion of the L1 to
L2 AC voltage cycle when a negative DC voltage is im-
pressed at the cathode 3 via diode CR7; and is switched
“off”” during the positive portion of the cycle when a
negative DC voltage is impressed at the anode 1 via re-
sistor R17 and diode CR8, and CREM coils 60 and 62.

The gate resistors R3 through R14 are of sufficiently
small value to desensitize the vend SCR1 to SCRe6,26
so that they are virtually immune to gate noise trigger-
ing. The gate resistance for each vend SCR is approxi-
mately one-half ohm.

The hot line L1 is connected into the system When
the Vend switch 13 is in the normal-position. There-
fore, if a defect occurs and the vend switch 13 does not
return to the normal position, the machine will not ac-
cept coins since the storage capacitor C12,30 will be
discharged, and hence the CREM coils will be de-
energized.
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Safety interlock switch 90 serves to prevent acciden-
tal shock to unauthorized personnel by breaking the
input circuit to the control when an access door is
opened. The stored voltage on capacitor C12,30 is rap-
idly discharged through resistor R15 and contact 91,93
when the interlock switch is released.

Capacitor C13 serves as a line filter preventing exces-
sive line disturbance from entering the input power
line.

Lamp 102 is a “‘correct change only” lamp operated
by tube switch 98. It lights when there is not sufficient
change in the payout tubes, thus requiring exact change
when operating the machine. At this time the circuit to
the 25 cent CREM coil 62, is broken, thereby prevent-
ing insertion of quarters.

Diode CR7 prevents full reverse line voltage from ap-
pearing across SCR7,54 which could be detrimental to
an SCR when a drive signal is being applied at its gate.

The foregoing specification and description are in-
tended as illustrative of the invention, the scope of
which is defined in the following claims.

We claim:

1. A vending machine comprising:

a credit means for producing a credit signal, after a

.predetermined amount of money is accepted by the
machine;

an oscillator means having an on-condition for gener-
ating a turn-on voltage and an off-condition, said
oscillator being associated with said credit means
so that said credit signal causes the oscillator to
switch from the on to the off-condition;

a switch member switched on by the turn-on voltage
of said oscillator means, said switch member being
“off” when said oscillator is in the off-condition;
and

means to enable said machine to receive money when
said switch member is “on” and to reject money
when said switch member is “off.”

2. A vending machine comprising:

a product reiease means including a solenocid, the en-
ergizing of said solenoid causing said product to be
released;

a vend-thyristor having an on-condition and an off-
condition;

trigger means for switching said vend-thyristor from
the off to the on-condition;

a product selector switch having an on-position and
an off-position, said selector being associated with
said trigger means;

a storage capacitor; and

an empty switch having a product-position and an
empty-position, said storage capacitor charging
through said empty switch when in the product po-
sition, said vend-thyristor being switched into the
on condition when the selector switch is switched
to the on-position to cause said storage capacitor
to discharge, said empty switch switching to the
empty-position when all the products in the ma-
chine have been dispensed to prevent charging of
said storage capacitor.

3. The vending machine of claim 2, wherein said trig-
ger means includes a trigger capacitor and said ma-
chine further includes:

credit means to provide a credit signal when a prede-
termined amount of money is accepted by the ma-
chine; and

10

15

20

25

30

35

40

45

50

55

65

8

reset means to remove said credit signal and switch
said vend-thyristor tc the off-condition during dis-
charge of said storage capacitor, said trigger capac-
itor charging to cause said vend-thyristor to switch
to the on-condition after the selector switch is
switched to the on-position.

4. A vending machine for dispensing a selected prod-

uct comprising:

a credit means for producing a credit signal after a
predetermined amount of money is accepted by the
machine;

reset means to provide a reset signal for removing
said credit signal; and

trigger means for starting the dispensing of said prod-
uct when said credit signal is present and after said
product is selected, and for preventing the dispens-
ing of a second said product prior to the removal
of said credit signal.

5. The vending machine of claim 4, wherein said
credit means includes a credit-thyristor having an on-
condition and an off-condition, said credit-thyristor
being on one of said conditions when providing said
credit signal, said credit-thyristor being switched into
the other condition by said reset signal to remove said
credit signal.

6. The vending machine of claim 4 includes a money
control means comprising:

an oscillator means having an on-condition for gener-
ating a turn-on voltage and an off-condition, said
oscillator being associated with said credit means
so that said credit signal causes the oscillator to
switch From the on to the off-condition;

a switch member switched “on” by said oscillator
turn-on voltage, said switch member being *‘off”
when said oscillator is in the off-condition; and

means to enable said machine to receive money when
said switch member is “‘on” and to reject money
when said switch member is “off.”

7. The vending machinc of claim 6, wherein said os-

cillator means further includes:

a delay means to prevent the oscillator from switch-
ing “‘on” until said storage capacitor has been re-
charged to provide another vend.

8. The vending machine of claim 6, wherein said

switch member further includes:

a thyristor switch having an on-state and an off-state
said oscillator generating a trigger voltage to fire
said thyristor switch “on”” during one part of each
cycle of the input alternating current (AC) voltage
to said machine; and

means for switching said thyristor switch *‘off” during
another part of said AC voltage cycle.

9. The vending machine of claim 4, wherem said trig-

ger means includes:

a trigger capacitor, said trigger capacitor electrically
charging to cause said starting of said dispensing of
the product, said trigger capacitor when charged
preventing said dispensing of said second product.

1¢. The vending machine of claim 9, wherein said
trigger means includes:

a discharge resistive means associated with the trig-
ger capacitor for providing a discharge path for the
trigger capacitor, the time constant of the dis-
charge resistive means and the trigger capacitor
being sufficiently long to prevent more than one
charging of the trigger capacitor when said credit
signal is present.
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11. The vending machine of claim 9, wherein said
credit signal is coupled to one side of said trigger ca-
pacitor, to cause said charging of the trigger capacitor
when said product is selected.

12. The vending machine of claim 11, includes a uni-
directional means to provide a low impedance path in
one direction for coupling said credit sngnal to the trig-
ger capacitor and a high impedance path in the oppo-
site direction of said uni-directional means.

13. The vending machine of claim 9, wherein said
trigger means includes:

a charging resistive means associated thh the trigger
capacitor for providing a charging path for the ca-
pacitor, the time constant of the resistive means
and the trigger capacitor being sufficiently short, to
prevent starting of the dispensing of more products
than said first mentioned selected product when
said credit signal is present.

14. The vending machine of claim 13 includes:

an actuator means having an on-state and an off-
state;

a product release means, said product being dis-
pensed by said product release means after said ac-
tuator is switched from the off to the on-state, said
actuator means including a vend-thyristor having
an on-condition and an off-condition, said vend-
thyristor being associated with said charging resis-
tor means of the trigger capacitor, said vend-
thyristor being switched from the off to the on-
condition during charging of said trigger capacitor.

15. The vending machine of claim 14, wherein said
reset means is associated with said vend-thyristor for
switching said vend-thyristor from the on to the off-
condition simultaneously when removing said credit
signal.

16. The vending machine of claim 4 includes:

a storage capacitor for discharging an electrical
charge to cause said dispensing of said product
after said trigger means has started said dispensing,
said storage capacitor when being discharged co-
operating with said reset means to cause said reset
signal.

17. The vending machine of claim 16 includes:

an empty switch for preventing said storage capacitor
from charging when all the products in the machine
have been dispensed.

18. The vending machine of claim 16 further in-

cludes:

a ballast lamp disposed in the charging path of said
storage capacitor for limiting the charging current
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of the storage capacitor.

19. The vending machine of claim 16 further includes
a diode to provide a low impedance charging path for
said storage capacitor and a high impedance with re-
spect to discharge of the storage capacitor.

20. The vending machine of claim 16 includes:

a product release means including a solenoid, the en-
ergizing of said solenoid causing said product to be
released;

a vend-thyristor having an on-condition and an off-
condition;

a product selector switch having an on-position and
an off-position, said selector switch being asso-
ciated with said trigger means;

a product empty switch having a product-position
and an empty-position; and

a diode interposed between a voltage source and said
solenoid to present a low impedance when the stor-
age capacitor is charging and a high impedance
when the storage capacitor is discharging, the
charging path of said storage capacntor including
said diode and said empty switch when in the pro-
duct-posiiton and said solenoid, said vend-thyristor
being switched to the on-condition when the selec-
tor switch is switched into the on- position to cause
said storage capacitor to discharge via said sole-
noid and said empty switch when in the product-
position and said vend-thyristor, said solenoid
being energized when said storage capacitor is dis-
charged. _

21. The vending machine of claim 16 wherein said
reset means is associated with said storage capacitor to
provide a reset signal when the capacitor is being dis-
charged, said reset signal being of opposite polarity as
compared with the charged voltage of the storage ca-
pacitor.

22. The vending machine of claim 21, wherein said
reset means comprises a first diode and a second diode,
one of said diodes providing a low. impedance charge
path and a high impedance discharge path for said stor-
age capacitor, the other of said diodes providing a low
impedance discharge path and a high impedance
charge path for said storage capacitor, said other diode
providing said opposite polarity signal near the end of
the discharge of said storage capacitor.

23. The vending machine of claim 21, wherein said
credit means is associated with one side of said storage
capacitor and said first and second diodes are asso-

ciated with the other side of the capacitor.
* * * * *



