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(57) Abstract

A method and system are provided for detecting blockage in a spray gun (22, 24) of a liquid spray system wherein a first transducer
(30) is positioned to detect the pressure of paint or sealer in a supply line (36) at an upstream position and a second transducer (32, 34)
is positioned immediately adjacent and upstream a spray orifice (26, 28) of a spray gun (22, 24) to detect a second pressure of the liquid
wherein a pressure drop of the liquid is calculated and a blockage signal is generated when the pressure drop is less than a predetermined
amount. Preferably, the line (36) and the spray gun (22, 24) are sized so that pressure drop is at least 10 psi and preferably approximatety

350 psi in the absence of any blockage.
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SYSTEM FOR DETECTING BLOCKAGE IN A SPRAY GUN

Technical Field

This invention relates generally to methods
and systems for detecting blockage in a spray gun of a
liquid spray system and, in particular, to methods and
systems for detecting blockage of a spray gun of a
liquid spray system wherein multiple transducers are
employed in order to detect a pressure drop in the

system.

Background Art

In spraying articles with liquid such as paint
or sealant, it is important to completely cover the
article. In automatic systems, if there is a malfunc-
tion in the paint spray system, the articles may be
insufficiently coated. If the malfunction is not

‘detected, the articles may have to be manually painted

or must be passed through the system a second time.
This obviously results in inefficient use of relatively
expensive equipment, and potentially expensive manual

rework.

A typical malfunction of such a liquid spray
system is that the nozzle or spray tip of a spray gun of
the system becomes plugged or clogged. This clogging or
plugging may be either partial or total.

Tip blockage detection has been accomplished

by using a single pressure transducer or sensor as
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illustrated at 10 in Figure 1. This system works on the
principle that if the pressure increases at the nozzle
12 of a spray gun 14, the spray gun tip is blocked. The
transducer 10 may be placed anywhere in the system close
to the gun 14 remote from a source 15 of pressurized
liquid. Pressure limits are set in the software con-
tained within a controller 16 of the system to flag a
high pressure condition. In addition to the pressure
transducer 10, a flow meter 18 may optionally be located
in a liquid supply line 20 of the system.

One problem with the single transducer ap-
proach is that such a system is very sensitive to
material viscosity changes and incoming material pres-
sure changes. This is because the system works on the
principle that a change in pressure indicates a plugged
spray orifice. Pressure changes due to changes of the
material causes enough of a change in pressure to
indicate a plugged tip or a low pressure condition,
which may or may not be true.

U.S. Patent No. 4,430,886 to Rood discloses a
method and apparatus for sensing a clogged nozzle in a
spray gun by placing a restricter in the liquid flow
path upstream of a valve and a pressure transducer
between the restricter and the valve for measuring the

pressure drop when the valve is open.

U.S. Patent No. 3,482,781 to Sharpe discloses
a spray gun including a. pressure gauge that directly
reads the pressure of air applied to the nozzle.

U.S. Patent No. 4,368,852 to Sharpe et al
discloses a combination spray gun and pressure regulator
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for providing even pressure of the liquid supply ‘to the

gun.

U.S. Patent Nos. 3,385,522, 4,181,017 and
5,096,120 to Kock, Markle and Luckarz, respectively, all
disclose pressure regulated spray systems. The ‘120
patent discloses the use of one sensor associated with
a recirculating line and a second sensor associated with

a tapping line.
Summary Of The Invention

An object of the present invention is to
provide a method and system for detecting blockage in a
spray gun of a liquid spray system which is relatively
insensitive to material viscosity changes and incoming

material pressure changes.

In carrying out the above object and other
objects of the present invention, a method is provided

for detecting blockage in a spray gun of a liquid spray

system including a pressurized liquid supply, a spray

gun having a spray orifice and a line for conveying
pressurized liquid from the liquid‘supply to the spray
gun. The liquid has a first pressure at an upstream
position in the line and a second pressure less than the
first pressure at a downstream position in the spray
gun. The method includes the steps of generating a
first signal based on the first pressure of the liquid,
generating a second signal based on the second pressure
of the liquid, and calculating a pressure drop of the
liguid between the upstream and downstream positions
based on the first and second signals. The method
further includes the step of generating a blockage
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signal when the pressure drop of the liquid is less than

a predetermined amount.

Preferably, the downstream position is located
immediately adjacent and upstream the spray orifice of
the spray gun. Also preferably, the line and the spray
gun are sized so that the first pressure is at least 10
psi greater than the second pressure and is approximate-
ly 350 psi greater than the second pressure in the

absence of any blockage of the spray gun.

Further in carrying out the above objects and
other objects of the present invention, a system is
provided for carrying out each of the above method
steps.

The advantages accruing to the method and
system of the present invention are numerous. For
example, the method and system are relatively insensi-
tive to liquid viscosity changes and incoming material
pressure changes. The incoming pressure can increase
and decrease and not effect the sensitivity of the
system. The method and system can also be utilized in
liquid spray systems where multiple spray guns are being
supplied from a common pressurized liquid source where

incoming pressure changes are common.

The above objects and other objects, features,
and advantages of the present invention are readily
apparent from the following detailed description of the
best mode for carrying out the invention when taken in

connection with the accompanying drawings.
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Brief Description Of The Drawings

FIGURE 1 is a schematic diagram illustrating
a prior art method and system for detecting plugged tips
of liquid spray guns; and

FIGURE 2 is a schematic view partially in
block diagram form illustrating the method and system of
the present invention for detecting blockage in a spray

gun of a liquid spray system, using dual spray guns.

Best Mode Fof Carrying Out The Invention

Referring now to the drawing figures, there is
illustrated the method and system of the present inven-
tion in Figure 2. 1In general, the purpose of the method
and system is to monitor the status of one or more spray
guns 22 and 24 to determine if the spray orifices of
spray gun nozzles 26 and 28, respectively, are plugged
or clogged.

The method and system utilize three pressure
transducers or sensors 30, 32 and 34. The transducers
32 and 34 are located directly upstream of their respec-
tive spray nozzles 26 and 28. The transducer 30 is
located further upstream of the spray guns 22 and 24 in
a supply line 36 of the system adjacent a pressurized
liquid supply 38. While the method and system is illus-
trated in Figure 2 in a two gun system, the method and
system can also be utilized in a single gun system or a

system having three or more guns.

Preferably, each of the pressure transducers

32 and 34 is located as near to the spray'orifice of its
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spray gun 22 and 24 as possible. The supply line 26 and
the internal liquid conveying passages of the spray guns
22 and 24 are sized to create a pressure drop greater
than 10 psi and preferably approximately 350 psi in the
absence of any blockage or pluggage in the spray guns 22
and 24. The higher the pressure differential across the
transducers, the less chance of false alarms. With
higher viscosity products such as plastisols, AP of
approximately 350 psi is acceptable.

The following example illustrates the method
and system of the present invention. In a dynamic state
when spraying with the nozzle 26 which is not plugged,
the difference between the pressures sensed by the
transducers 30 and 32 will be approximately 350 psi.
When the nozzle 26 starts to partially plug, the differ-
ence between the two transducers 30 and 32 becomes less.
When fully plugged, the difference between the two
transducers 30 and 32 will be approximately zero.

Thevtransducers 30, 32 and 34 generate pres-
sure signals P,, P, and P,, respectively, which are
received by a computerized controller generally indicat-
ed at 40 of the system. The controller 40 calculates a
pressure drop between upstream and downstream positions,
(i.e. the locations of the transducers 30, 32 and 34)
based on the difference between the signals as follows:

P, - P, = Pressure Drop, AP,, for gun 22; and

el
[
1
g
w
|

= Pressure Drop, AP,, for gun 24.

If the pressure drop AP, is less than a first
limit, Limit,, or if the pressure drop AP, is less than
a second limit, Limit,, then a blockage signal is
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generated. The signal can be used to alert maintenance

personnel to unblock the gun 22 or 24.

The method and system are particularly advan-
tageous in dispensing liquid spray or in a dispensing
system where multiple spray guns are being supplied from
a common pressurized liquid source where incoming

pressure changes are common as illustrated in Figure 2.

While the best mode for carrying out the
invention has been described in detail, those familiar
with the art to which this invention relates will
recognize various alternative designs and embodiments
for practicing the invention as defined by the following
claims.
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What Is Claimed Is:

1. A method for detecting blockage in a
spray gun of a liquid spray system including'a pressur-
ized liquid supply, a spray gun having a spray orifice
and a line for conveying pressurized liquid from the
liquid supply to the spray gun, the liquid having a
first pressure at an upstream position in the line and
a second pressure less than the first pressure at a
downstream position in the spray gun, the method com-
prising the steps of:

generating a first signal based on the first
pressure of the liquid;

generating a second signal based on the second
pressure of the liquid;

calculating a pressuré drop of the 1liquid
between the upstream and downstream positions based on
the first and second signals; and

generating a blockage signal when the pressure
drop of the liquid is less than a predetermined amount.

2. The method as claimed in claim 1 wherein
the downstream position is located immediately adjacent

and upstream of the spray orifice of the spray gun.

3. The method as claimed in claim 1 wherein
the line and the spray gun are sized so that the first
pressure 1is at least 10 psi greater than the second
pressure in the absence of blockage in the spray gun.

4. The method as claimed in claim 3 wherein
the first pressure is substantially greater than the
second pressure in the absence of blockage in the spray

gun.
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5. A system for detecting blockage in a
spray gun of a liquid spray system including a pressur-
ized liquid supply, a spray gun having a spray orifice
and a line for conveying pressurized liquid from the
liquid supply to the spray gun, the ligquid having a
first pressure at an upstream position in the line and
a second pressure less than the first pressure at a
downstream position in the spray gun, the system com-
prising:

a first sensor for sensing the first pressure
of the liquid and generating a first signal based on the
first pressure;

~ a second sensor for sensing the second pres-
sure and generating a second signal based on the second
pressure; and

control means coupled to the first and second
sensors - for receiving the first and second signals,
calculating a pressure drop of the liquid between the
upstream and downstream positions based on the first and
second signals and for generating a blockage signal when
the pressure drop of the liquid is less than a predeter-

mined amount.

6. The system as claimed in claim 5 wherein
the downstream position is located immediately adjacent

and upstream of the spray orifice of the spray gun.

7. The system as claimed in claim 5 wherein
the line and the spray gun are sized so that the first
pressure is at least 10 psi greater than the second
pressure in the absence of blockage in the spray gun.

8. The system as claimed in claim 7 wherein

the first pressure is approximately 350 psi greater than
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the second pressure in the absence of blockage in the

spray gun.

9. A system for detecting blockage in spray
guns of a liquid spray system including a single pres-
surized liquid supply, first and second sprays guns,
each of those spray guns having a spray orifice, and a
line for conveying pressurized liquid from the liquid
supply to each of the spray guns, the liquid having a
first pressure at an upstream position in the line, a
second pressure less than the first pressure at a first
downstream position in the first spray gun, and a third
pressure less than the first pressure at a second
downstream position in the second spray gun, the system
comprising:

a first sensor for sensing the first pressure
of the liquid and generating a first signal based on the
first pressure;

a second sensor for sensing the second pres-
sure of the liquid and generating a second signal based
on the second pressure;

a third sensor for sensing the third pressure
and generating a third signal based on the third pres-
sure; and

control means coupled to the first, second and
third sensors for receiving the first, second and third
signals and for calculating a first pressure drop of the
liquid between the upstream and first downstream posi-
tions based on the first and second signals, for calcu-
lating a second pressure drop of the liquid between the
upstream and second downstream positions based on the
first and third signals and for generating a blockage
signal when either of the first and second pressure
drops of the liquid is less than a predetermined amount.
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