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@ Refrigeration system for a chilled product vending system.

&) A control circuit for cycling the evaporator fans
on and off independently of the operation of the com-
pressor of the refrigeration system is described. The
evaporator fan is cycled on with the compressor and
continues to run during the entire compressor ON cycle.
A first timer causes the evaporator fan to run for an
additional delay period following the cycling OFF of the
compressor and the fans continue to blow air over the
evaporator coil until the temperature of the evaporator
N coil is sufficiently above the freezing point of water
< (32°F, 0°C). The fans are then cycled off. A second
cycling timer is provided to intermittently cycle the eva-
™ porator fans on and off for predetermined short intervals
following the above-described delay period, and during
the time when the compressor is off. A third timer is
@) provided to preclude freezing of the vended products
and/or the evaporator coil when a vending machine is
° disposed in a below freezing environment. This timer
If) is enabled when the thermostatic temperature switch
which controls the compressor opens, and will time out
to cycle on the evaporator fans for continuous operation
for a predetermined period of time if the temperature
switch remains open in excess of a predetermined
£, period of time.
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REFRIGERATION SYSTEM FOR A CHILLED PRODUCT VENDING SYSTEM
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i

! S BACKGROURND OF THE INVENTTON

Ficld of the Invention

The present invention relates to an energy conservation
system for chilled-product vending machines. More specifically,
the present invention relates to a control circuit for a convec-
tion type refrigeration system for a-vending machine which dis-
penses chilled products such as beverage cans or bottles.

Description of the Prior Art

Heretofore, in refrigeration systems of vending
machines including a compressor, a condenscf, evaporator coil
and an evaporator fan, the compressbr has been cycled ON and OFF
under the control of a thermostat, and the cvaporator fan,
which blows air over the evaporator coil to circulate éhillcd
air throughout the vending machine, has been run continuously
eveﬂ during the periods when the compressor was OFF. The un-
necessary high energy usage and waste caused by the gohtinuous
running of the evaporator fan or fans, has become a problgm with
the current high cost of energy. One logical solution to re-
ducing the consumption of energy is to cycle the evaporator fan
motor ON and OFF with the compessor thus decreasing the running
time of the evaporator fan. However, this approach causes
scveral problems, the discovery of which are part of the present
invention.

Firstly, if the cvaporator fan is cycl@d off in synchron- v
ism with the turning OFF of the compressor, freceze up of the
cvaporator coil can occur in humid, high tcm}eraturc condi- !

tions. Sccondly, by keceping the evaporator fan shut off during
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the compressor off cycles, large variations in temperature in
the vending machine occur, creating large variations in temper-
ature of the-siext to be vended products. Also, during this off
period of the evaporator fan, large variations of temperature
occur throughout the vending machine due to lack of air flow,
and temperatures scecnsed by the thermostat which controls the
compressor cycling are less accurate than desirable. Thirdly,
when vending machines are located in below freeziné environments,
(32°F) an idyl_condition of the evaporator fan may permit the
chilled products tolfreéée. That is, when the evapora%dr

fan is running and blowing air over the evaporator coil and
throughout the vending machine, this flow of air dissipates heat
generated by the evaporator fan motors thus'acting as a heater
to prevent the storgé products from freezing. Thus, the afore-
mentioned problems exist when the evaporator fan is permitted

to cycle on and off with the compressor, even though a substan-
tial reduction in energy consumptionAresults.

Accordingly, a need in the art exists, for a system which
will reduce  the cénsumption of energy in the refrigeration
system of a vending.machine, but will at the same time solve
the aforementioned problems of evaporator coil freeze up in high,
humid temperature conditions; product freeze up in below freezing
environmental conditions; and large variations in next to be
vended products and temperature distribution throughout the
vending machine. |

SUMMARY OF THE INVENTION

Accordingly, it is a primary object of—the present
invention to provide .an energy management system for a vending

machine which conserves energy but still maintains efficient and

-
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accurate cooling of the vended products within acceptable
limits.

It is a further object of the present invention to pro-
vide an energy management system for a vénding machine which
conserves cnergy but precludes frecze up of the evaporator coil
in high, humid temperature conditions.

It is another object of the present invention to provide
an energy management system for a vending machine whereby the
vended products dispensed are within acceptable and predictable
temperature ranges; . ‘

It is still another objeci of the present invention to
provide an energy management system for a vending machine wherein
temperature fluctuations throughout the volume of thé vending
machine are kept to a minimum.

It is yet another object of the present invention to
provide an energy management system for a vending machine whereby
product freeze up is precluded when-the vending machine is locat-
ed in below {reezing environments. ‘.,.

These and othér objects of the present invenFion are
achieved by providing a control circuit inéluding at least three
(3) timers for cycling the evaporator fans on and off indepen-
dently of the operation of the compressor of the refrigeration
system. In the system of the present invenéion, the evaporator
fan is cycled on with the compressor and continues to run during
the entire compressor on cycle as-is conventional, but by means
of a first timer the evaporator fan is permitted to run
for an additional delay pcriod following the cycle OFF of the
compressor. During this additional delay period of the evapor-
ator fans, the fans continue to blow air over the evaporator

coil until the temperature of the evaporator coil' is sufficiently
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above the freezing point of water (32°T, 0°C), and are then
cycled off. 'In a typical example, this cycle off of the evapor-
ator fan may-be anywhere from two (2) to five (5) minutes after
the compressor has cut off, which enables.the temperature of

the evaporator coil to reach stabilization above 32°F,

A second cycling timer is provided to intermittently

i cycle the evaporator fans on and off for predetermined short

t
1
i

intervals following the above described delay period, and during
the time when the compressor 1s off. This intermittent cycling
of the evaporator fans on and off forces air through the product
stacks of the vending machine to provide a relatively even dis-
tribution of temperature throughout the off.ﬁeriod of the com-
pressor to allow for proper and Precise heat sensing of the
product through the vendor thermostats. This intermittent act-
uvation of the fans and flow of air also limits the fluctuation
of drink temperature, maintaining them within acceptable toler-
ances. - 7 ) .

A third timer is provided to preclude freezing of the
vended products and/or the-evaporator coil when a vending -
machine is disposed in a below freezing environment. This timer
is enabled when the tﬁermoétatic temperature switch which con-
trols the compressor opens, and will time out to cycle on the
evaporator fans for continuous operation for a predetermined
period of time if the temperature switch remains open in excess
of a predetermined perioé of time, for example four (4) hours.
That is, by sensing the compressor off period,_Tthe period that
the temperature switch is open), the evaporator fans are
cycled on for a continuous period of operation to preclude
freeze up of the prdducts when the off period of the COmMPTessor
(the temperature switch open) exceeds a predetermined limit

such as four (4) hours.
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An additional optional timer may be provided in com-
bination with the other timers of the present invention for
turning thearefrigeration system on at a predeterminqd time in
the morning'and disabling the system at a predetermined time in
the evening. - This optional timer obviously would further assist
in the energy conservation objectives of the present invention
by shutting down all power consumption during the ﬁeriod'that the
vending machine is not in use.

The timers utilized in the control circuit of the present
invention are electromechanical cam timers which are commercially
available components and are hardwired in circuit with the
pover source and other components of the refrigeration system
in a manner to be described hereinafter. H;wever, it should be
understood that the tiﬁing functions of the bresent invention
could be performed by a general purpose digital computer or ‘
by microprocessor technology programmed to perform the desired

functions.

BRIEF DESCRIPTION OF THE. DRAWINGS®

The objects and the attendant advantages of the present
invention will become readily appreciated as the same becbme
better understood by reference to the following detailed des-
cription when considered in conjunction with the accompanyiﬁg
drawings in which like reference numerals designate like parts
throughout the Figures thereof, and wherein:

Figure 1 is a cross sectional view of the inside of a
typical chilled-product vending machine having a convection
cooling,systém;

Figure 2 is an electrical schematic diagram of the control
circuitry of the present invention for operating .the convection

A
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cooling system within the vending machine of Figure 1;

- Figure 3 is a timing diagram of the electrical signals

present at selected terminals of the circuit diagram of Figure
2 to be referenced hereinéfter; and

5 Figure 4 is another timing diagram of electrical signals

present at other terminals in the circuit of Figure 2 to be

referenced hereinafter.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring in detail to Figure 1, there is generally
10 i illustrated in cut away view a typical product vending machine
i wherein a plurality of products such as soft drink cans or
i, bottles are stored in product stacks PS, from which they are
, sequentially dispensed on demand.through apﬁ;opriate vend slots

% in the boftom of the vending machine. As illustrated in Figure
15 ?'1, the vending machine thereof also includes a convection re-‘

¥ frigeration system which includes the conventional components
of a refrigeration compressor , having a fan CF and a pump CP,
an evaporator coil EC, an evaporator fan motor EFM, and a thermo-
static temperature switch TS (not sﬁown), for'controlling the
20 . operation of the réfrigefation system in .response to the temper-
atures sehsed within the vending machine. The conventional con-
vection refrigeration system illustrated in Figure 1 operates
to chill the products in product stacks PS, by blowing air by
means of evaporator fan motor EFM over evaporator coil EC to
25 ° thereby circulate chilled air between and throughout the product
stacks PS-Air returns from the stacks as indicated by arrows AR.
In conventional priér art convection refrigeration systems of
vending machines known heretofore, the compressdr C is cycled

' on and off under control of thermostatic temperature switch TS,

30 while the evaporator fan motor EFM runs continuously, cven
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during the periods that compressor C is de-energized. This con-
tinuous running of the evaporator fan motor EFM obviously expends
alot of unneéessary electrical energy and generates heat leading
to unnecessaty energy waste. Accordingly, in accordance with
the objects of the present invention, the control circuit of
Figure 2 was designed to energize the evaporator fan motor EFM
only during optimum times when its operation 1is clearly needed.
For example, in accordance with the present invention, the
evaporator fan EFM operates continuously during the .period that
the compressor C is operating, operates for a predetermined
delay period following the cycle OFF of the compressor in order
to preclude freeze up of the evaporator coil EC, operates inter-
mittently for prédetermined periods when thgrcompressor C is
cycled OFF, and it is cyclied ON to run contihuously for a period
following an interval when the compressor has not operated for
an extended period of time, to preclude freezing of the products
in the vending machine in sub-freezing environmental locations.
Referring in detail to Figure 2, there is illustrated
an electrical circuit diagram of the control circuitry of the
present invention for operating the convection refrigefation
system illustrated in Figure 1. A pair of main power lines PLI,
PLé are provided across which a conventional 120 volt, 60HZ
power source is connected. Also connected in parallel between
pover lines PL1, PL2Z are a plurality of timers E, fp, D, Cy.
Because theée respectivg timers are connected in parallel, they
are effectively hardwired in OR logic with respect to evaporator
fan motors EFM. Thus, each of the respective timers E, fp, D
and Cy can effect a time control function oyer_;vaporator fan

motors EFM to be described in more detail hereinafter.

Beginning at the top of'Figure 2, the first timer E,

-
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may be a 24 hour clock controller for cycling the refrigeration
system ON and OFF at predetermined times of day. That is,rby
means of timer E, the refrigeration system can be cnabled or
disabled for any specified period on a daily basis. Timer E

is coupled to power line PL1 through a temperature switch TS

at terminal C thereof. Included within timer E is time control
switch S1°between terminals C and NC and a timer motor TM1
between terminals L1 and L2. Terminal NC is also coupled té

the compressor and the conéensor fan motors of the refrigeration
system of Figure 1 and terminals L1 and L2 are coupled to power
lines PL1 and PL2, respectively. Timer E in one embodi-

ment, is a mﬁlti—pulse cam timer manufactured By Eagle Signai
Corporatibn, and identified as "multi-pulse £imer catalog number
MP-1-A6-32-MP5-48", (

Timer fp is provided in the contrel circuit of Figure

0050333

2 to energize evaporator fans EFM continuously when.the compressor

C of the refrigeration system has not operated for an extended

" period of time; for example four (4) hours -or more. The fail-

ure of the compressor C to operate for such an extendeé period
of time would normally occur when the vending machine is piaced
in a sub-freezing environment which eliminates the need for
internal cooling of the machine. Iowever, this sub—ffeezing
environment also may create a probiem in that the chilled pro-
ducts may freeze up when the m?chine is placed in extremely
cold external environment éonditiohs. Accordingly, the timer
fp is utilized to scense these extended periods in which the
compressor C does not run and turn ON the evaporator fans EFM
to run continuously and thereby blow air over the products to
preclude freeze up thereof. Timer fp includes external

~-

terminals 1, 2, 3, 4, and 11. Terminal 1 of timer fp 1is connec-
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ted to terminal c¢ of timer E. Terminal 2 of timer fp is exter-
nally connected to power lineVPLZ. Terminal 3 of timer fp is
connected to,-the termina} 5 of timer D and through'jgnction FJ
to fans EFM.. Terminal 4 of timer fp is hardwired to terminal
11 thereof which in turn is coupled to power line PL1l, Timer
fp also includes a timer motor TM2 which is coupled at one end
to a wire connecting terminéls 1 and 2 thereof, and at an
opposite end through a switch S2 to terminal 11. Also provided
in the wire connection between terminals 1 and 2 of timer fp

[3

is a clutch coil Cl. In addifion, a switch S3 is coupled between

~terminals 3 and 4 .of timer fp. Timer fp may, for example,

be an electromechanical cam timer mahufactuged by Eagle Signal
Corporation under the description "Cyclé—Fiéx timer catalcgue number
HB58-A6-01".

Timer D is provided to maintain.evaporator fans EFM
ON for a predetermined time or delay period after the Eompressor
C is turned OFF. This delay period.is necessary under some
environmental conditions to preclude freecze up of the evaporator
coil EC. That is, since evaporator fan motors EFM will continue
to run at the end of a compressor cyclé for a predetermined
period of time, the temperature of the evaporator coil due.
to this moving air is elevated to a safe tempréture above the
freezing point of water before the evaporator fans EFM are
turned CFF under the control of timer D. Timer D includes a
plurality of external terminals numbered 1, 2, 3, 4? 5, and 11,
in the same manner as the like terminals of timer fﬁt Timer D

is in the preferred embodiment of the present -invention, similar

~ to timer fp with the exception of the specific function it

performs, the addition of terminal 5, and the manner

in which it is connected in the circuit of Figure 2. Terminal
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1 of timer D is connected to terminal NC of timer E. Terminal
2 of timer D is connected to power line PL2. Terminal 3 of
timer D is connected to terminal L2 of timef Cy to be, described
hereinafter. Terminal 4 of timer D is hardwired to terminal
11 of timer D which is in turn, coupled to power line PLl.
Terminal 5 of timer D is as stated hereinbefore, connected
directly to terminal 3 of timer fp and through junction FJ to
fans EFM. Timer D also includes a clutch coil C2 coupled between
terminals 1 and 2 thereof, a timer motor TM3 connected between
clutch coil C2 and terminal 2 at one end thereof, and an ;pposite
end thereof coupled through a switch S4 to terminal 11. A
switch S5 is also provided in timer D for completing a circuit
between terminals 3 and 4 or terminals 4 and_S as controlled
by timer motor TM3 in a manner to be described hereinafter.

A cycle timer Cy is provided to intermittently energize
evaporator fans EFM during periods in which the compregsor c
is de-energized. This is desirable in order to provide a more
even temperature distribution throughout the yending méchine
during the off period ef the compressor in order to endble more
accurate temperature sensing within the vending machine ﬁufing

that period and a more limited fluctuation of the temperature

. of the chilled products in product stacks PS. Timer Cy includes

@ a plurality of external terminals L1, L2, 2 and 3. Terminal L1

of timer Cy is coupled to power line PL2. Terminal L2 of timer

+ Cy as stated herecinbefore, is coupled directly to terminal 3

of timer D. Terminal 2 of timer Cy is hardwired to terminal

L2 of timer Cy. Terminal 3 of timer Cy is coupled through

;: Junction FJ to the evaporator fan motors of the refrigeration

system of the present invention. A timer motor TM4 is provided
within timer Cy between terminals L1 and L2 for the timed operaticn

of a switch S6,
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.coupled between terminals 2 and 3, in a manner to be more fully

:described hereinafter. Timer Cy in onc embodiment of

:§the present invention, is electromechanical cam timer manufactured
by Eagle Signal Corporation under the description "flexopulse

. timer number HG-94-A6".

i ) DESCRIPTION OF OPERATION

i The operation of the control circuit of Figure 2 can

A . . . L. i

%best be understood in conjunction with the timing diagrams of
i
[ . -
"Figures 3 and 4 as described hereinafter.
it .
Referring in detail to Figure 3, waveform E represents

1 .
i:the 'output at terminal NC of timer E. Waveform TS represents

ﬁthe ON-OFF state of thermostatic temperature switch TS. Wave-

fform D represents the output at terminal 5 of timer D over the control
N R

;period illustrated in Figure 3. Waveform Cy represents the

@intermittent timing pulse output generated by timer Cy at output
it

terminal 3 over the control period. The remaining waveform of

tFigure 3 labeled FAN(S) illustrates the cvcle of opcration of
!, the evaporator fan motors EFM in responsé to the timing controls pro-
évided by the waveforms E, TS, D, and CY.

Referring in detail to Figure 4, there is jillustrated a

plurality of timing waveforms illustrating the function of timer
i.fp. Waveform TS represents the ON-OFF periéds

‘of temperature switch TS. Waveform fp represents the output with
{

iréspect to time at terminal 3 of timer fp and the waveform labeled

”FAN(S) illustrates the ON-OFF periods of the evaporator fans

#EFM in response to the combined control of temperature switch

iTS and timer f£fp.
ﬁ Having now generally described the content of the timing

: diagrams of Figures 3 and 4, the detailed operation of the control

i
g
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circuitry of Figure 2 may now be explained by refercnce to
Figures 2 in conjunction with Figures 3 and 4.

4 . . s
In normal operation the compressor C of the refrigeration

"system illustrated in Figure 1 is turned on in response to the

closing of temperature switch TS when the temperature
within the vending machine rises above a predetermined level.
However, temperature switch TS will not turn the compressor C

on, unless switch S1 of timer E is closed providing a closed

.circhit path between power line PL1, the compressor and power
'line PL2. The function of switch S1 will be explained further
.;hereinafter. The closing of temperature switch TS also pro-
-vides a circuit path through clutch coil C1l of timer fp and power
-lines’ PL1 and PL2. That is, the closing of.gémperature switch

TS energizes the clutch coil Cl. With clutch:coil él encrgized,

-rtimer motor TM2 of timer fp €a8n not rotate. Timer E is an
_optional 24-hour clocﬁ/controller which may be utilized to turn

the refrigeration system of the present invention ON and OFF for

any specified period daily. For example, as illustrated in Fig-

ure 3 by waveform E, the refrigeration system may be turned ON

~at 9:00 AM and OFF at 5:00 PM, by means of timer E. This ON-OFF

period is controlled by timer E by the opening and closing of
switch §1 which is controlled by timer motor TM1 in conjunctionr
with appropriate timing cams. If this option is not required,

switch S1 may be locked in a closed position to effectively

"short terminals C and NC and open terminals L1 and L2, thus

eliminating the function of timer E. In this position, with

switch S1 continuously closed, the enablement of the refrigeration

system and compressor C are under the control of temperature

switch TS.

The delay timer D is provided with a clutch coil C2 which
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is energized when temperature switch TS is closed. When clutch

C2 is cnergized, timer motor TM3 does not run. However, at

the end of a compressor cycle, when temperature switch TS opens,

447

clutch C2 becomes de-energizcd timer motor TM3 begins to

"run, and runs until it times out. Switch S5 remains in the

position shown between terminals 4 and 5 until timer motor TM3

is timed out, thus completing a circuit from power line PL1

. through junction FJ, to evaporator fan motors EFM, At the

beginning of any cycle of operation of the compressor C, switch

S5 is normally in the position shown connecting terminals 4

and 5 of timer D, and therefore, power is supplied to evaporator
" fan motors EFM from power line PL1 via terminals 4, 5 of timer
"D, and junction FJ. Timer D determines how long power is to

"be applied to the evaporator fan motors following the cut-off

time of the compressor determined by temperature switch TS.
That is, as temperature switch TS opens, clutch coil CZ- becomes
de-cnergized permitting timer TM3 to time out, at which time switch

S5 switches from terminal 5 to terminal 3, thus interrupting

"the supply of power to evaporator fan motors EFM. With switch

S5 coupling terminals 4 and 3 of timer D together, the cycle

timer Cy is enabled.

Thus, the cycle timer Cy, timer motor TM4 runs continuously

- following each delay period generated by timer "D, until reset

by the - cnding of another delay period. The cycle timer alter-
nately opens and closes the contacts between terminal 2 and 3 of

timer Cy at a selectable rate to create the small pulse waveform

_illustrated as Cy in Figure 3. Thus, as shown in the bottom

‘waveform "FAN(S)" of Figure 3, the evaporator fans EFM inter-

"mittently cycle ON and OFF following each delay period controlled

by timer D. Thus, the evaporator fan motors EFM, as illustrated is



10

15

20

25

30

- 005033

-14-

“Figurc 3 are turned ON for the entire period that the compressor
;.is'turned ON, remain ON for a delay period determined by timer

' D, and are intermittently turned ON following each delay period

-y

" and during the period preéeeding the next .compressor ON time.

The compressor ON and compressor OFF times are labeled CON and

) COFF » respectively in Figure 3. Thus, the operation of timers
“E, D, and Cy have now been described with reference to Figure

L3,

The operation of the timer fp which prevents freeze up

:of ' vended products in sub-freezing en-
" vironments may now be understood with reference to Figure 4 and
:?in conjunction with Figure 2. As illustrated by the top wavefor
f TS in Figure 4, the temperature switch TS is'closed and opens

ffto turn the compressor OFF at the time indicated COFF in Figure

‘ When this occurs, timer motor TM2 is permitted to rotate to

, begin its timing function. If the temperature switch TS remains

open for a predetermined period, for cxample, four (4) contin-

»

uous hours, timer fp will time out closing the contacts between

terminals 3 and 4 thereof by switch S3. The closure of switch

S3 completes the circuit to the evaporar6r fan motors EFM between

power lines PL1 and FL2., The evaporator fans will then run con-
tinuously until such time that the temperature switch again
closes which energizes clutch coil Cl1 to stop the operation of

the timer motor. When this occurs, timer fp is automatically

"reset to its initial condition in rcadiness for subsequent ac-
~tuation in response to a compressor OFF period_in excess of

~ said predetermined period of four (4) hours. It should be

understood that the period of four (4) hours is exemplary only,

and that the predetermined time period selected will vary depend-

(
3

m

* 4, at which time power is removed from clutch coil Cl of timer fp
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ing on the type of vending machine being controlled. Thus,

by the continuous operation of the evaporator fan motors follow-

+ ing a long compressor OFF period indicative of sub-freezing

. conditions in the environment, freeze up of

10 3

products in the vending machine are precluded by the
heating effect of the moving air circulating throughout the
vending machine. .

It should be understood that the system hereinbefore
described may be moedified as would occur to one of ordinary
skill in the art, without departing from the spirit and scope

of the present invention.

- 0050333

-
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1. 1In a refrigeration system for a chilled product
vending machine including a refrigeration compressor, temperature
sensor means for detecting the temperature within said vending
machine and turning said éompressor ON and OFF to define a com-

pressor cycle .in response to the detection of predetermined

temperature limits, an evaporator coil and evaporator fan means

* for blowing air across said evaporator coil and circulating

said air throughout said vending machine, the improvement

i comprising:

10

means for cycling said evaporator fan means ON simul-

. taneously with said compressor for a time period at least as

long as said compressor cycle; and

means for cycling said evaporator fan means OFF a

' predetermined period of time after said COmpfessor is turned OFF,

said period of time being long cnough to permit the temperature

- of said evaporator coil to temperature stabilize above the

is cycled OFF;

freezing temperature of water.

»

2. The system of claim 1 further comprising:
cycle timer means for inierhittently cycling said
evaporator fan meaﬁs ON and OFF for predetermined pcriods.bctween_
said compressor cycles to thereby maintain an even distribution

of chilled air within said machine and minimize temperature

fluctuations of the chilled products.

3. The system of claims 1 or 2, further comprising:

sensor means for detecting when said compressor

timer means responsive to said sensor means for

measuring the length of time that said compressor.is cycled OFF
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"and for generating an cnabling signal when said length of time

exceeds a predetermined duration; and
£ircuit means responsive to said enabling signal for

cycling said evaporator fan means ON continuously until said

'compressor cycles ON,

4, 1In a refrigeration system for a chilled product
vending machine including a refrigeration compressor, temperatufe

sensor means for detecting the temperature within said vending

"machine and tycling said compressor ON and OFF to define ‘a

compressor cycle in response to the detection of predetermined

temperature limits, an evaporator coil and evaporator fan means

- for blowing air across said evaporator coil and circulating

_ said air throughout said vending machine, the improvement

15

20

25

comprising:
sensor means for detecting when said compressor is
cycled QFF;

timer means responsive to said sensor means for

~measuring the length of time that said compressor is cycled OFF

~and for generating an enabling signal when said length of time

exceeds a predetermined duration; and
circuit means responsive to said enabling signal for
cycling said evaporator fan means ON continuously until said

compressor turns ON.

5. In a refrigeration system for a chilled product
vending machine including a refrigeration compressor, temperature
sensor means for detecting the temperature within said vending

machine and cycling said compressor ON and OFF to define a com-

. pressor cycle in response to the detection of predetermined
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temperature limits, an cvaporator coil and evaporator fan means .

for blowing air across said evaporator coil and circulating

~ .

said air throughout said vending machine, the improvcment
comprising; '

cycle timer means for intermittently cycling said
evaporator fan means ON and OFF for predetermined pefiods between
said compressor cycies to théreby maintain an even disﬁribution

of chilled air within said machine and minimize tem-

perature fluctuations of the chilled products.

6. The system of claims 1 or.2 further comfrising:
detector means for sensing the temperafure of the
environment surrounding said vending machiné:andrgenerating a
signal when said temperature. drops below a pfédetermined limit;
and
circuit means responsive to said signal for cycling
said evaporator fan means ON to run continuously for a predeter-

mined period of time.

7. In a refrigeration system for a chilled product
vending machine including a refrigeration compressor, temﬁerature
sensor means for detecting the temperature within said vending
machine and cycling said compressor ON and OFF to define a com-
pressor cycle in response to the detection of predetermined
temperature limits, an evaporator coil and evaporator fan means
for blowing air across said evaporator coil and circulating
said air throughout said vending machine, the.improvemént
dectector means for sensing the temperature of the en-

vironment surrounding said vending machinec and generating a
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signal when said temperature drops below a predetermined limit;
and .

tircuit mecans responsive to said signal for cycling
said evaporator fan mcaﬁs ON to run contiﬁuously for a pre-

determined period of time.
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