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@ Dispenser malfunction detector.

@ A dispenser for fluid under pressure has a sensor affixed !
to it to sense the pressure of the fluid proximate the :

dispenser discharge opening to generate a pressure refiec-
tive signal. A comparator is connected to receive the
pressure reflective signal to compare the pressure signal
with a preselected band of pressure values which are
selected to reflect operating pressures when the dispenser
discharge opening is opened. The comparator generates a
malfunction signal when the sensed pressure signal is
outside the preselected band.

!
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TITLE: DISPENSER MALFUNCTION DETECTOR

Thls invention relates to monitoring devices and

more particularly relates to monitoring devices used to detect

malfunctioning fluid dispensers.

Typical fluid dispensing systems in one form include
a pump having an inlet connected to a sﬁpply of material and a
discharge connécted to a dispenser. For precision dispensing,
the dispenser may include a valve which permits fluid to pass

through a discharge opening such as a nozzle or fluid tip. In

some systems the dispenser valve 1is operated by a programmed con-

trol device so that fluild is dispensed in precise or metered

- amounts.

15

20

In mény applications it 1is often desirable that precise
patterns, metered amounts or both be dispensed. In operation,
preclsion or accurate metering 1s affected by many factors
inecluding nozzle wear, fluld impurities, nozzle clogging, and
pump performance. ‘

Cloggingfof the material flow path, especially in
the dispenser, 1s a typical problem that adversely affects the
performance of precision dispensing systems. For example, in
precision diépensing systems used to coat the 1ntérior surface
of multipiece can bodies, a clogged or worn nozzle may cguse the

can body to be incompletely or improperly coated.
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The can gbdies are typlcally coated during the process
of manufacture at rates of up to many hundreds of cans per
minute. Thus, an improperly functioning dispenser and more
particularly a cloggéd or worn nozzle can result in many
improperly coated cans before detection by inspection or other
known means. An improperly coated can may have an adverse effectj
on the can's ability to funbfion for storage. In some cases, the
can may suffer acceléfated deterioration (i.e., shortened shelf
1ife), and in others (e.g. for foods and beverages) the contents
may be adversely affected (e.g., taste, spollage). Improper
coating, therefore, is undesirable and may also be costly because
cans that are improperly coated typically are not usable.

Other systems, for example, those involving the precise
deposition of thermoplastics or similar materials, are also sus-
ceptible to cleogging. An example of such a system is described
in U.S. Patent No. 4,166,246-Matt. These systems are typically
used in the manufacturing of packaging (e.g., cardboard cartons)
and in product assembly. Clogging of the dispensing system may
result in defective products and in turn result in delays or
otherwise introducé~uhdesirable additional costs in the manu-
facturing process.

| Clag»sensing Systems heretofore known are not applic-
able or useful for the accurate and prompt clog sensing desired.
For example, U.S. Patent No. U4,072,934-Hiller, et al., discloses

a method and apparatué for detecting blockages in a vapdr flow
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line such as those used in 1liquid gasoline dispensing systems.
Such an apparatus would not be useful in a precision coatings
application because the nozzle condition, whether clogged or

worn, cannot be determined. Hiller et al. de‘ermines whether a

blockage‘ékists‘in a vapor line by sensing the pressure on elther
side of the'clog and activating an alarm when the differential
pressure exceeds a predetermined maximum value.

U.S. Patent No. 3,816,025-0'Neill describes a fluiad
circulétion system for a paint spray installation. A secondary
recirculation loop pressure sensor senses the pressﬁre in the
secondary loop dropping below a preselecfed value in order to
shut down the paint sﬁpplyvpump if a paint flow line should break.

'~ U.S. Patent No. 4,315,317-Orchard et al. discloses a
measuring,‘computing and recording system for monitoring of
spray application parameters for pesticides dispensed from an
aireraft. Orchard et al. records pressure information, total
l1iguid volume, liquid flow rate, spray pasées and spray time.
The user 1s required to interpret the results of the items
recorded to determine whéthef ambng other things a clog condi-
tion is presenﬁ. Such a délay in'syStem condition determination
1s wholly unaccebtable for precision coating applications such
as the can body example i1llustrated above. | v ¥

U.S. Patent No. 3,482,781-Sharpe cﬁﬁtains'a paint
spray gun’which uses air to atomize the paint during dispensing.
A pressure gauge 1s affixed to the gun to indicate the pressure

of the atomiziné air during dispensing operation. This device



10

15

20

)4 0119057

cannot accurately and reliably determine whether the paint flow'
path is clogged.

. There 1is no system presently known which quickly and
automatically determines whether a dispenser is applying a
coating material in other than a preselected or desired fashion.

In a system with a dispenser for fliuid under‘pressure
and a controller which provides operation signals to the dis-
penser to control the open and closed conditions thereof, a
monitor evaluates dispenser operation. The monitor has a sensof
affixed to the diépenser to sense the pressure of the fluid in

the dispenser and to generate a signal reflective of the fluid

'pressure. A comparator receives both the fluild pressure signal

and an operation signal. The pressure signal is compared to
first and second pressures. When the operation signal indicates
the dispenser 1s open; the monitor will generate a malfunc-
tion signal if the pressure signal is not on or between the

first and second pressures. _

Preferably, a second comparator is pfovided
to compare the fluid pressure signal to a preselected pressure
value when the dispenser is not open. If the fluid pressure
signal exceedé the preselected pressure value, a
malfunctidn.. signal is generated to indicate that the syséém
pump ié malfunctioning or that the system fluid pressure

is inadequate.
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The invention will now be further described by way of
example with reference to the accompanying drawings in’
which:-

Figure 1 is a diagram of a dispenser system in
accordance with the invention;

Figure 2 is a block diagram of the monitor depicted
in Figure 1;

Figure 3 is a block diagram of an alternate embodiment
of a system of the invention;

Figure 4 is. a circuit diagram of the pre<shaper

circuit of Figure 3;

Fig. 5 is a circuit diagram of the switch and signal

shaper of Fig. 3

Fig. 6 is a circuit diagram of the first signal com-
parator circuit of Fig. 3; '

Pig. 7 is a circult diagram of the stretcher circuit
of Fig. 3;

Fig. B8 i1s a circuit diagram of the clamp circuit of
Fig. 33 |

Fig. 9 is a circuit diagram of the second signal
comparator circuit of Fig. 3;

Fig. 10 is a circuit diagram of the information prd-
cessor circuit of Fig. 3; and o

Flg. 11 1s a graph of wave forms at different points |
in Figs. 4 through 10, during different phases of the d;spensingz
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operation and during différent dispensing conditions.

Referring to the drawings, Figure 1 shows a
monitor 15 connected in a dispensing system
comprised of primary dispenser 20, dispenser controller
22 and fluid source.30. The dispenser controller 22 provides an
enable:Signal via conductors 23 to energize solenoid 24 which in
turn opens a valve (nbt shown) in dispenser 20 to allow the fluid
from the source‘30 to flow through nozzle 26. The fluild to be
dispensed by dispenser 20 is continuously circulated by a
reciprocating pump 31 through a heated hose 32, dispenser 20,
-and hose 34 as -Shown. A sensor 40 is affixed to dispensér 20 to
provide a signal reflectlive of the pressure of the fluid within
the dispenser 20.

The dispenser 20 is preferably of the type described
and illustrated in U.S. Patent Application Serial No. 339,730,
-filed-January 15, 1982, which is assigned to the assignee of the
instant invention and the disclosure of which is incorporated
herein by referehce.

In a preferred embodiment of the instant invention,
sensor U0 1s a transducer which provides an electrical signal
reflective of the pressure sensed. The signal is transmitted
via conductors M2.to the moniﬁor 15. Monitor 15 also receives
the enable signal provided by dispenser controller 26 via con-
ductors 23 and 50. Monitor 15 compares thg sensed pressure

signal to a preselected range of pressures each time an enable
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signal is generatéd by controller 22. The magnitude or value of |
preséuresiagainst which the séﬁsof signal is compared are pre-
selected empifically to be‘reflective of nozzle 22 being clogged
or worn. '

'Switch'62, shown in Fig. 2, is a normally openbswitch
which closes for thé duration of the enable signal from con-
trbiler 22. Upon closingHOf the switech 62, the sensor signal
passes éhfough to the sigﬁal shaper’6h, which changes the
pressure signal into.substantially pulse form before 1t is trans-:
mitted to thé signalvcomparat6r>66. Compafator 66 compares the
magnitude of the pulse sighal'reégived froﬁ shaper 64 to pre-
selected pressure values. If thé magnitudg of the shaped signal
is outsige thevrange of préselected pressure values; a malfunc-
tion signal is supplied to output“68.

In a‘pn;;erred emqu?meht 6f the 1nstant invention,
monitor 15 also inecludes an infofmation processor 70. Informa-
tlon processor 70 received the signal'from the comparator output
68 and the enéble sighal fromythé controller 22 for example to

incremeht'a counter, or activatelan alarm which may be audible;

visual or both as selécted by the user.

In the alternate embodiment shown in Fig. 3, monitor 15
receiVes an‘electrical signal from sensor U0 via conductors 42 to |
@:pre-shaper (not shown) -The pre—shapeflconventionaliy pre-amplifies the
AC and DC éomponents of thé ﬁreésﬁre signai received from sensor

40 and inverts the pressure signal s0 that a drop in pressure 1is

reflected by a positive signal amplitude. _ ?
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The signal from controller 22 is trancmitted through
conduc%or 50 to a stretchér 100 which makes the enable portion of
the control signal longer in time or stretched. The stretched
control signal ensures that the poftion of the controller signal
which causes dispenser 20 to close will not be transmitted
through monitor 15 until after the dispenser has actually closed.
The stretched signal is thereafter transmitted to OR gate 199
and second signal éomparator 500 by conductor 101. The output of
OR gate 199 follows the shape of the stretched pulse signal pro-
vided by conductor 101 if the signal on conductor 601 is low.
Accordingly, a signal substantially identical to that transmitted
from stretcher’iob to OR gate 199 is transmitted to the switch
and signal shaper'zoo, first signal comparator 300 and information
processor 600. Switch and signal shaper 200 functions substan-
tially the same as switch 62 and shaper 64 described hereinbefore
and more fully illustrated in Fig. 5. The first signal com-
parator 301 compares the signal recelved viavcondﬁctor 201 with
a preselected band of pressure values which are refléétive of
dispenser 20 operating in a predetermined manﬁer. A malfunction
signal is generated reflective of this comparison and transmitted
through comparator 301 to information processor 600. Comparator
300 will only operate on the signal from conducltor 201 when the
dispenser 20 is enabled by the controller 22.

It should be noted that when the dispenser has not

been enabled by controller 22 the signal from sensor 40 reflects
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information about the third system and pump operation. The pump
circulates fluld from the fluild source through dispenser 20 back
to the fluld source. When a continuous action reciprocating pump
is incorporated into the system, a pressure drop occurs between
strokes. In a properly functioning pump, such as manufactured by
Nordson Corporation, Amherst, Ohio, this pressure-drop is approxi-
mately 30 to 40 psi. Should the pump perfppmance deteriorate,

for examble because of worn seals, the preésure drop between
strokes i1s approxlimately between 100 to 200 psi . Thus, com-
paring this signal to a pregelected pressure value reflective

of the pressure in é properly operating pump, proper performance
can Be monitored and mechanical defecté such as a worn seal
detected. This 1s accomplished by passing the signal from the
pre-shaper through clamp 400. Clamp 400 se%ves to suppress any
DC components of the Eensor signa; from the preshaper and hold
that portion of the signal when the pump is-stroking, i.eﬂ, when
a pressure drop is not occurring, and clamps or holds that
portion at a zero value. The clamped signal is transmitted to a

second signal comparator 500 by conductor 401.

Second;signal comparator 500 also receives the
stretched pulse signal from conductor 101 so that the second
signal comparator 500 will not operate when dispenser 20 has
been enabled. If the clamped pressure signal from conductor
401 exceeds a presgiected pressure value, comparator 500 sends

a malTunction signal to information processor 600.
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.Information processor 600 receives signals from OR
gate 199, comparator 300 and comparator 500. An embodiment of
processor 600 will be more fully described hereinafter, to
indicate the type of malfunction, significance of malfunc-
tion and/or activate an alarm or other remedial equipment. In
the embédiment of Fig. 10, 1f a worn or clogged nozzle or worn
pump seals are detected, information processor 600 transmits a
sigqal to OR gate 199, comparator 300 and gomparator 500 to
prevent the monitor 15 from providing any further output. 1In
effect monitor 15 will no .longer provide malfunction signals
due to conductor 601 providing a high signal to the output of OR
gate 199, disabling shaper 200 and first comparison 300. As will.
be more fully described 1n connection with Filg. 10, this state |
continues until the monitor is reset. - |

Fig. 4 depicts the pre-shaper including pre-amplifier-
80 previously described. The arrangement of resistors and

capacitors of the values shown in Fig. 4 serves to smooth out

"the pressure signal removing unwanted noise. Operational

amplifier 90 operates to only amplify the AC portion of the
pressure signal. The signal appearing at point 96 is provided
to the input of switch and signal shaper 200 and clamp 400.

A circult diagram of a preferred embodiment 'of switch
and signal shaper 200 1s shown in Fig. 5. The signal from the
pre-shaper 1s first filtered by & high pass filter 201. The

signal thereafter passes through analog switch 206. In the
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position shown in Fig. 5,»switch 206 connects the signal from the
pre-shaper to operational amplifier 210 and prevents capacitor 218
from discharging to groupd at point 208 and is instead charged
by amplifier 210. If the signal at point 198 forces swiltch 206
to move to the position opposite that shown, capacitor 218 will
discharge'to ground.v |

Calibration network 328 i1s used fo calibrate opera-
tional amplifiler 220 to have a prgselected voltape output. .In
this embodiment, the output voltagec of operational amplifier 220
is -calibrated to be 5 volts when dispensefIEO is functioning
properly. To callbrate, variable resistorv222 is adjusted andg
the brightﬁess Qf light emitting diodes 252'and 262 1is thereby
affected. Once the diodes are of a substaniially even brightness,
operational amplifier 220 has been calibrated.

The pre-shaped signal transmittedithrough conductor
201 is applied to the first signal_comparatbf 300 which 1s shown
in gréater detail in Fig. 6. The signal f;bm conductor 201 is

the negative input of comparator 310 and the positive

input of comparator 320. The reflective voltage as applied
to comparators 310 and 320'estab1ish the parameters of the

range of preselected préssure values. Comparator 310

I
<

is arranged as an inverted comparator, such that its

output remains at the level of the voltage at point 318
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until the input‘voltage from conductor 201 approaches the input
voltage at point 311, at whiech point the comparator

Torces its output to ground. The reference voltage applied to
input 311 1s selected in the preferrgd embodiment by switch 316
connected to pqint A-B, B-C, or C-D.

Comparator - 320 1s arranged in Fig. 6 as a
comparator, and does not have an inverted output. Operational
amplifier 320 allows the voltage at point 324 to charge capacitor
330 in accordance with the time constant provided~by resistor 326
and capacitor 330. Capacitor 330 will discharge throﬁgh resistor

328 in accordance with the time constant associated with those

two elements.

The outputs of comparators. - 310 and 320 is
applied to the input of OR gate 340. The output. of which is
provided to the input 354 of OR gate 350. Schmitt trigger 360
is used to invert the output of OR gate 350 while Schmiltt trigger
352 serves to invert the output from OR gate 199.

Referring back to Fig. 1, the signal from dispenser
controller 22 1s transmitted via conductors.SO to the stretcher
circult shown in Figure 7, which includesrinitially a diode.
bridge (102, 104, 106 and 108), and an optical isolator 110.
Capacitor 122 1s charged in accordance witﬁ'the time coné%ant
associated with capacitor 122 and resistor 124,‘50 that until
the threshold level of Schmitt Trigger 136515 reached a low output

is generated on conductor 101 thereby extending the signal from
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controller 22. Low in this embodiment is gfound. The time con-

stant 1s selected so that the output of trigger.1UO remains high
until after dispenser 20 has actually closed.

The siénal from the pre-shaper shown in Fig. 4 is
applied to the input of clamp 400, as shown in Fig. 8, is. trans-
mitted via conductor 401 to the second signal comparator 500
shown in Fig. 9. The signal from conductor 401 passes through
a variable resistor to the positive input of <comparator:i510

whlch i1s connected as a basic comparétor. The variablé
resistor is adjusted so that the voltage level of the bressure‘
signal 1is 2.5 volts when the dispenser 1is operating in an
acceptable manner. Accordingly, as the signal {rom conductor
Lol approaches the reference voltage which in this embodiment
is 2.5 volts, the ocutput of comparator

510 goes from
ground to an open circuit.

While the butput>of - comparator . 510 remains
grounded, the voltage at point 540 wiil tré&ei to ground through
the’operational amplifier. When the output becomes an open
circuit, the voltage‘at point 540 will travel through swiﬁch 530,
closing the switch to point 534. Switeh 530 is now latched
closed and the voltage at point»SMO will be transmitted via con-
ductor 501 to information processor 600.

The output of OR gate 199, traveling through diode
520, serves to maintaln switch 530 in the positiog.shown in

Fig. 9, when dispenser 20 1s enabled by a signal from con-
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troller 26. A signal transmitted from stretcher 100 to the

input of OR gate 199 will force the output at point 198 to go
low which in turn holds the voltage at the output of compara-
tor

510 at a level insufficient for switch 530 to change

positions.

Flg. 10 is a schematic diagram of an embodiment of
information processor 600. This processor counts the number of
times the dlspenser has dispensed material in an unacceptable
fashion; 1t also indicates whether the sensed pressure 1s above
or below the preéelected range of pressures; and it also indi-
cates whether the pump pressure is above the preselected value.
Processor 600 also provides apparatus for resettiné the system
after a malfunction has been determined and monitor 15 ceases to
provide any further malfunction indications. The information
processor additionally provides a signal at output 700 which can
bé used to set off an auditory alarm, or shut down a conveyor
line which may be moving substrate beneath the dispenser.

Processor 600 includes a counter 620 having its clock
input as the output from OR gate 199. The reset input of the
counter is connected to conductor 301. Pins 11, 9, 6 and 5 are
connected to pins 4, 2, 5 and 12 of multiplexor 630. The outputs
of counter 620 at pins 11, 9 andlﬁiére also connected to Anverter
drivers 6?1, 622 and 623 respggtﬁvely. The signal from driver

s

621 passes through diode 624 and 625, which in this embodiment

are INL148 diodes. Thus,%é high signal appearing at pin:11l of
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counter 620 will cause a low signal to appear at the output of

driver 621, allowing the voltage to flow from point 631 through
light emltting diode 627. Driver 622 and 623 operate in a

similar manner. 1In one embodiment, light emitting diodes 627,

628 and 629 correspond to 2, 4 and 8 respective consecutive counts’
of dispenser malfunction.
The output of multiplexer 630 is connected to the

input of OR gate 650. The output of OR gate 650 is connected

to a driver inverter 660. In this embodiment all of the driver
inverters deplcted in Flg. 10 are Motérola‘M011416B. .

The output of multiplexer 630 1s also provided to the
enable input of OR gates 640A, €40B and 640C which in this
embodiment are R-~S flip-llops contained on a single eléctronic
component such that unless the compongnt 1s enabled, no output
will appear at points QA, QB or QC. A Schmitt trigger inverter
604 has also been provided to this circuit.

The QA output of latch 6U0A 1s tied to ground so that
a normally low signal may be applied to-OR gate 199 so that the
output thereof will generally follow the input provided'from
stretcher 100. When latch 6MOA is not enabled, the output at
QA, QB and QC is seen as a high impedance. When the output of
latch 640B becomes high, the output of dri@er 6&2.b¢comeé low
allowing the voltage applied to point GMSHto flow through light

emitting diode 645. Light emitting diode 646 is activated in a

similar fashlon.
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When a high signal is provided through conductor 501
to processor 600, inverter driver 652 provides a low output,
allowing the voltage gt point 656 to flow through light emitting
diode 654. '

A reset input has also been provided, wherebyrinverter
driver 670 and 672 pfovide a high signal to conductor 603
through diode 676 and to conductor 602 through diode 674.

Flg. 11 depicts four pressure wave forms which appear

.at point 96 of the pre-shaper shown in Fig. 5. WVave form A is

reflective of pump preésure. Wave form B is reflective of fluid
pressure in the dlspenser which is within the preselected range.

Wave form C is reflective of fluid pressure in the dispenser,

which exceeds the preselected range, for example a pressure
greater than 60 PSI generally indicates a worn nozzle. Wave
form D is reflective of fluid pressure in the dispenser 20
which is below tpe preselected range, for example a pressure
less than 40 PSI generally indicates a clogged nozzle:. The
height of the wave form is in terms of voltage-and the

length of the wave form is in relation to time.

Wave form A signifles a pressure drop sensed between
strokes of the reciprocating piston pump referred to hereinabove. .
This signal is acted on when dispenser 20 1s not enabled as
shown by the wave form appearing at point 32. "Low" in the

preferred embodiment refers to the signalvbe;pg zero volts or
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grounded. When the signal at point 32 is continuously low, the
signal at Point 198 is contilnuously high. Accordingly, latch
206 will be in the position opposite that which is shown in
Fig. 5. Consequently, the wave form appearing at points 207 and
219 ‘4s a low signal. Since the signal at point 219 is con-
tinuously low, the output of-—.comparators 31C and
320 at poinﬁs 318 and 321 will be continuously high and con~
tlnuously low respectively. This in turn provides a continuously
high output from OR gate 340 to the input of OR gate 350 at
point 354. With the.wave form at point 198 continuously high,
inverter 352 provides a continuously low input to OR gate 350
at point 353. Accordingly, the output of OR gate 350 will be
continuously high and the wave form appearing on conductor 301
is continuously low. ' o

When the wave form at point 198 is high, switéh 530
inAFig. 9 1s vulnerable to change from the position shown to
point 534 if th? pump pressure‘excéeds the_reference established
in gomparator - - © 510. For thé purposes of illustration,

it 1s assumed that wave form A has exceeded.the preselected

A

pressure value. Consequently, point 198 is grounded and the
voltage at point 540 flows through switch 530 latching it. to
point 534.

Wave form B of Fig. 11 represents an acceptable pres-

sure condition in dispenser 20. Since the dispenser has been
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enabled, a signal of the type shown appears at roint 32. As
previously described, dispenser 20 hus an inherent mechanical
delay between the tlme when the enabling signal is received
and the time when the dispenser actually opens. This same
conditlon occurs at.the time of closing. These two conditions

are depicted in Fig. 11 by the time periods designated 800

~and 801 respectively.

Since dispenser 20 has been enabled, a signal willl
now appear at point 198. The stretched output at point 198
is designated 802. Since the wave form at point 198 becomes
low, switch 206 will be in the position shown in Fig. 5. The
‘Wave form at point 207 will appear as shown in Fig. 11 and will

be detected by operational amplifier 210 which serves to charge

- capacitor 218. Consequently, the signal appearing at point 219

is reflective of capacitor 218 charging and discharging. The
time of discharge causes the output of comparator-

'310 to remain low at point 318 until the capacitor has dis-
charged to a point where its voltage is below the ééference
voltage applied at point 311. This period of time is designated
804 in Pig. 11. Since the voltage of theswave form at point 219

does not exceed the reference voltage at point 324 applied to

comparator 320, the output at point 321 will remain

continuously low. It becomes apparent that during the time

period B804, OR gate 340 will have & low signal applied to inputs
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342 and 344. Consequently, a pulse will appecar in the wave

This pulsc serves to
reset counter 620, shown in Fig. 10 from having ccunted the

rising edge of the wave form at point 198. .This count has now

been erased and nb enabling signal is applied to the latches
640 A, B or C.

Wave form C is reflective of a high pressure drop in
dispenser 20, which for example hay be generally indicative of
a worn dispenser nozzle in the can coating process described
herein. Since the dispenser.ZO has been ehabled, a .signal iden- .
tical to fhat described in connection with”ﬁave form B 1s present';
at points 32 and 198. The wave form appeariﬁg at péint 207 1s
simlilar to that appearing for‘wave form B excepl Tor magnitude.
Consequently, the wave form appearing at point 219 1s very
similar to that discussed in connection with wave form B, except
that its amplitude is higher. With this high signal at point
219, the output of- comparator ‘ 310 at point 318 is
generally. 1dentical to the wave form discussed in connection with
wave form B, except that the time B804 maywbé élighfly longer since
capacitor 218 has been charged to a higher'voltage. With the
pressure drop of wave form C peing so high, the reference voltage
at point 324 for 7 - comparator = - 320 has been exceeded,
consequently, the voltage at point 324 will be allowed to charge
capacitor 330 in accordance with the time constant 6f resistor
326 and capacitor 330. This signal appears at point 321. When

capacitor 218 has discharged sufficiently such that the input



10

15

20

25

)20 0119057

to comparator 320 is less than the reference voltage
at point 324, capacitor 330 will discharge through resistor 328
to ground according to the time constant for those components.
The discharge of the capacitor delays the voltage at point 321
from becoming zero because il a low signal is provided to inputs
344 and 342 of ‘OR gate 340, a low signal will be provided to
input 354 of OR gate 350 which will force OR gate 350 to go -
temporarily low providing a false pulse to conductor 301.
Accordingly, the time constant established by resistor 328 and
capacitor 330 allows sufficient time, designated as 806 on Fig.
11, for the signal at.point 318 to return to high. The resultant
sigﬁal on conductor 301 1s a continuous low. Since no pulse
appears on conductor 301, counter 620 of infbrﬁatioﬁ processor
600 is not reset and the rising edge at point 198 clocks the
counter. |

If counter 620 were to have counted a preéelected
number o} consecutive pulses from OR gate 199,'a signal is
transmitted through multiplexor 630 to OR éate 650 and enables
latches 6U0A, B and C. The point RA of latch 640A will receive
a high signal while the point SA& recéives a low signal, provid-
ing a high output at point QA. Schmitt triggér inverter 604 also
provi&es a high signal to the inhibit input of-ﬁulfiplexor 630
through-conductor 605. Since the output at QA is high, the

output of OR gate 199 will remain high, effectively "freezing"
the system. -
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When the enable sipgnal 1s provided by multiplexor
630, the latch 640C, for wave form C, has a high input at RC
and a high input at SC providing a low output at QC. The low
output at QC In turn provides a high input at SB and after being

inverted by inverter driver 644, provides a low input at RB

providing a high ocutput at QB. The subsequent activation of
light emitting diode 645 indicates that a high pressure drop
condition has occurred.

Wave form D of Filg. 11 is reflectlve of a pressure
drép in dispenser 20 which is too 16w indicating a clog. Since '
dispenser 20 has been enabled, a signal occurs at points 32 and
198 which has been discussed in greater detail in connection with
wave form B. Switch 206 willl thus be in the position shown in
the drawings and the wave fofm at point 207 wlill be present. The
charging of capacitor 218 again &ields thé wave form shown at
point 219.. The signal at point 219 is relatively smaller in
amplitude such that neither of the referenéé voltages for
comparators 310 or 320 1is approached;lconsequently, the
output at point 318 remains high and the wé;; form at point 321
remalns low for the entire enabling time. " Since a high-low |
signal 1s presented to the inputs of OR gaﬁe.3U0, a high output
will be presented to input 354 of OR gate 350.. Accordingly, OR
gate 350 will have a high output which will provide a low output
signal by Schmitt trigger inverter 360 on conductor 301. As pre-

viously discussed, a low signal on conductor 301 permlts counter
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€20 to count the pulse ocutput of OR gate 199. If wave form D
represents the appropriate number of consecutive counts by
counter 620, multiplexer 630 will provide a high signal to OR

gate 650 and also enable latches 640A, B and C. Since the output

3

of - comparator 310 remains. continuously ﬁigh, a low
signal will be applied to the RC input of latch 640C. As pre-
viously discussed, a high signal is received at input SC. . In the

preferred embodiment, inverters have been placed before each of

the inputs of la;ches €40A, B and C and the inputs of the fourth
unused latch (not shown in the drawings) contained in the set
have been-each tied to ground. Once enabled, the lateh 640C
will have a high output at QC. The activation of light emitting
diode 646, indicates that the pressure drop in dispenser 20 is
too small.

Changes and modifications 1in the specifically
described embodiments can be carried out without departure
from the scope of the invention which is 1ntended to be limited

only by the scope of the appended claims.
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CLAIMS:

1. Monitor means for evaluating dispenser
operation and for a system incorporating a dispenser
for fluid under pressure and control means providing
operation signals to the dispenser for controlling the
open and closed conditions of the dispenser comprising
sensing means, attached to the dispenser to sense the
pressure of the fluid therein and generate a pressure
signal reflective of the fluid pressure; and
comparison means, connected to receive the pressure
signal and the operation signal, for comparing the
pressure signal to a preselected band of pressure
values having a first pressure value at one end and a
second pressure value at the other wherein said
comparison is effected when the controller provides an
operation signal to open the dispenser, and wherein
the comparison means generates a malfunction signal
when the pressure signal is outside of the band of
pressure values,

2. A monitor as claimed in Claim 1 wherein the
dispenser comprises a nozzle having an opening through
which the fluid is dispensed and said first pressure
is reflective of the opening being clogged.

3. A monitor as claimed in Claim 1 or 2 wherein
the dispenser comprises a nozzle having an opening
through which the fluid is dispensed and said
preselected second pressure is reflective of the said
opening béing worn.

4. A monitor as claimed in any of the preceding
claims wherein the pressure signal is an électrical

-
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signal, the monitor including shaping means, connected
to receive said pressure signal, for shaping said
pressure signal into a substantially pulse form and
transmitting said shaped pressure signal to the
comparison means.

5. A monitor as claimed in any of the preceéing
claims wherein the comparison means comprises switch
means, connected to receive the pressure signal and
the operation signal, for transmitting the pressure
signal when the operation signal indicates the opening
of the dispenser and comparator means, connected to
receive the pressure signal from séid switch means,
for comparing the pressure signal to the preselected
band of pressure values and for generating the
malfunction signal.

6. A monitor as claimed in any of the preceding
claims including information processing means
connected to receive the said enable signal and the
said malfunction signal, for processing said signals
by counting each of the dispenser malfunctions and
generating a signal reflective of said count.

7. For use in a system with a dispenser for
fluid under pressure and control means providing
operation signals to said dispenser for controlling
the open and closed conditions of said dispenser,
monitor means for evaluating dispenser operation,
comprising, sensing means, attached to said dispenseg,
to sense the pressure of the fluid therein and ’
generate an electrical pressure signal reflective of

the fluid pressure; conditioning means, connected to
receive ]
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said electrical pressure signal, for conditioning said
pressure signal to an analog pulse signal which is
generally;proportional to that part of the pressure
signal which is reflective of said dispenser in an
open condition; and comparison means, connected to
receive said conditioned analog signai and said
operation signal, for comparing said analog signal to
first and second preselected analog values when said
operation signal indicates the opening of said
dispehser and for generating a malfunction signal
reflective of said analog signal not being between
said first and second analog values inclusive,

8. For use in a system with a dispenser for
fluid undeér pressure and control means providing .
operation signals to said dispenser for controlling
the open and closed conditions of said dispenser,
monitor means for evaluating dispenser operation,
comprising, sensing means, attached to said dispenser,
to sense the pressure of the fluid therein and
generate a pressure signal reflective of the fluid
pressure; first comparison means, connected to receive
said pressure signal and said operation signal, for
compéring said pressure signal to first and second
preselected pressures when said operating signal
indicates said dispenser is opened and for generating
a malfunction signal reflective of said pressure
signal not being between said first and second
pressures inclusive; and second comparison means,
connected to receive said pressure signal and said

operation signal, for comparing said pressure signal
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to a third preselected pressure value and for
generating a malfunction signal reflective of said
pressure signal exceeding said third pressure value
when said operation signal indicates said dispenser is
not enabled.

9. A monitor as claimed in Claim 8 including
clamping means, connected between said sensing means
and said second comparison means, for clamping said
sensor signal such that said sensor signal is only
positive.

10. A monitor as claimed in Claim 5, further
comprising system disable means, connected.between
said control means and said switch means for disabling
the receipt of said operation signal by said switch
means when said malfunction signal indicates that the
sensor signal is not within said first and second

preselected pressures inclusive.
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