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(57) Claim

1. The method of dispensing discrete streams or drops of fluid coating maierial onto
a glass substrate comprising the steps of:

@) causing a wick means and a dispensing means to be moved relative to
the glass;

(b) intermittently dispensing the fluid material from said dispenser means
such that said streams or drops are propelled under pressure to impinge upon the substrate
at an angle of incident which is less than 45° while substantially avoiding the application
of liquid coating material outside a portion of the substrate to be coated; and

©) distributing the dispensed fluid material over the portion of the substrate
to be coated by said wick means.
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Docket No. 91-075

METHOD OF APPLYING PRIMERS ONTO GLASS EI EMENTS

OF VEHICLES

Field of the Invention

This invention relates to pfeparing the window glass of
automobiles or other vehicles for bonding with an associated body
flange of the vehicle, and, more particularly, to a method of applying
glass primer coatings onto the marginal edge of the windshield or
other glass elements of the vehicle, in preparation of adhesively
bonding the glass and body flange together.

Backeround of the Invention

The assembly of the windshield, rear window and other glass
elements of a vehicle to their associated body flanges is an important
operation in the manufacture of vehicles, particularly from a safety
standpoint. The federal government requires vehicles to pass a
windshield retention test, and the materials which are used to
assemble the windshield to the body flanges of the vehicle must be
properly applied to pass the test and avoid expensive recalls.

The preparation of the windshield and associated body flange
of a vehicle for assembly involves a number of operations. With
respect to the windshield, glass manufactures supply automobile

windshields with a "blackened area", i.e., an area of predetermined



10

15

20

width along the marginal edge of the windshield which is covered with
a black, c_eramic frit having a roughened surface. It is the
responsibility of the automotive manufacturer to prepare this
blackened area for assembly to the body flange of the vehicle. First,
a clear glass primer material is applied to the blackened area, usually
with a wet brush manipulated by a robot or other automated brush
mover. The primer may be applied to the bristles of the brush by
dispensing the primer through the center of the brush. Preferably, a
felt wick is dragged by the robot immediately behkind the wet brush to
wipe dry the clear glass primer, and to force the clear glass primer
into the roughened surface of the blackened area. The clear glass
primer prepares the blackened area for receipt of a coat of black
glass primer material. The next step in the preparation of the
windshield for assembly to the vehicle body flange involves the
application of a black glass primer over the area which had been
previously coated with the clear glass primer. One method of
applying the black glass primer to the windshield involves a manual
operation using a flow brush or the like. This method is labor-
intensive, and human applicators are prone to dripping some of the
black giass primer from the brush onto areas outside of t}s
blackened, ceramic frit. Such drips onto the clear portion of the glass
are unacceptable and may require rejection of the windshield for use.
Alteraatively, the black material may be applied similarly to thai used

for the clear primer.
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Another method shown schematically in Figure 1, is to provide
a continuous stream or intermittent streams, drops, of primer onto
the windshield which are then disiributed by a trailing pad of felt. A
coating tool assembly 10 has been employed which carried two
dispensing guns 12, 14 and a gripper assembly 16 which carries a pad
or wick of felt 18. The dispensing guns 12, 14 have been oriented at
an angle A which is substantially less than 45° from the vertical
centerline CL of the gripper assembly 16. For example, assemblies
have been used wherein the angle A has been in the range of 20° -
25°. In this manner, the stream or drops 20 of fluid are dispensed
substantially in front of the felt 18, the direction of movement of the
assembly being indicated by arrow 22, were the trailing pad of felt is
used to distribute and wipe the excess of the material from the glass
24. One problem with this method is that splashing of the primer
outside of the blackened area onto the clear portions of the window
may occur. Another problem is that with a continuous stream of
fluid, it is difficult to control the exact amount of fluid applied to the
glass.

Furthermore, the gripper assembly 16 tightly holds the felt 18
in contact with the glass 24. At times, the pressure of holding the felt
in contact with the glass has actually shattered the glass. Also, it has
been found that the amount of film build up of either the clear or
black primer on the glass is related to the pressure exerted by the felt

onto the glass. If too much pressure is applied, the felt, instead of
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uniformly spreading the primer over the area to be covered actually
may wipe away the material. In such cases, the felt may act as a snow
plow, pushing the material before it to the side. This may result in a
heavier build up at the outer edges with a corresponding lesser
amount in the central region.

One problem which has been experienced with the application
of the primers onto the blackened area of the windshield is that it is
difficult to maintain the proper amount of film build up, let alone the
fact that it is difficult to determine how much clear glass primer has
been applied (because it is not readily visible) and whether the
desired amount of the surface area of the ceramic frit has bein
covered. An inadequate amount or film build of clear glass primer,
and/or an incomplete covering of the surface area having the ceramic
frit, can result in a failure of the windshield retention test after the
windshield is installed.

Another means of applying the black glass primer onto the
marginal edge of the windshield is disclosed, for example, in U.S.
Patent No. 4,857,367 to Thorn et al. This patent discloses an
apparatus which comprises a liquid spray nozzle, an air nozzle and a
vacuum device which are movable as a unit upon a robot arm relative
to the marginal edge of a windshield. The liquid nozzle sprays
atomized black glass primer material in a triangular pattern onto the
edge of the windshield. In order to prevent oversprayed, atomized

black glass primer from being deposited onto the clear portion of the
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windshield, the air nozzle directs a stream of air from the interior of
the windshield outwardly so as to force any oversprayed primer
particles away from the interior or clear portion of the windshield.
The vacuum device is located beneath and alongside the peripheral
edge of the windshield to draw a vacuum and collect the oversprayed
primer particles which do not adhere to the glass.

While systems of the type disc]osed\f\‘nfa'tent No. 4,857,367 are
intended to avoid the drippage problem obtained with manual
application of the black primer, it has been found that the application
of at least some black glass primer onto the clear portion of the
windshield can still occur. The vacuum device is not completely
effective in collecting the ovzrsprayed, atomized black glass primer
discharged from the liquid nozzle, and some of this oversprayed black
glass primer can fall onto the clear portion of the windshield.

The function of the black primer is to bond to the clear glass
primer and to provide a good bonding site to beads of adhesive or
sealants, such as illustrated in EPO 379 908 assigned to Essex
Specialty Products, Inc. in the assembly of automobile windshields.
The black primer also acts as a blocking agent for blocking the
transmission of ultra violet light to the beads of adhesive or sealant.
The ceramic frit does not completely block the transmission of ultra
violet light. Therefore, improper application of the black primer may
result in improper bonding of the adhesive/sealant and/or the

degradation of the seal due to the ultra violet light.
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As a result, it is very important to be sure that enough of the
primers, either clear or black, are being deposited onto the glass. If
for some reason the flow of material is reduced or stopped altogether,
such as due to a partial or complete blockage of flow, improper
bonding of the glass to the automobile may result.

Summary of the Invention

It is therefore among the objectives of this ‘nvention to provide
a method of applying the primer coatings to the marginal edge of the
windshield or other glass sections of a vehicle, in which a consistent,
uniform coating of primer material is produced and in which dripping,
running and/or overspray of the primer material is avoided.

It is also the object of one embodiment of this invention to

provide a method of monitoring the dispensing of the individual

. streams or drops of coating material dispensed. This may include

determining if the material is being dispensed, or if it is being applied
in the proper location, or if the proper amount of material is being
dispensed.

These and other object, features, and advantages of the
inventior: may be accomplished by: causing a felt wick and a
dispensing means to be moved relative to the glass; intermittently
dispensing a liquid primer material to impinge upon a predetermined
portion of the glass such that deflected droplets or particles of the
liquid primer material are substantially maintained within the

predetermined portion of the glass or are entrapped by the felt wick,
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while substantially avoiding the application of liquid primer material
ontq the glass outside of the predetermined area; and distributing the
dispensed liquid primer material over the predetermined area.

These and other objects, features, and advantages of the
invention may also be accomplished by: causing a dispensing means
to be moved with respect to the glass; intermittently dispensing a
liquid primer material to form discrete streams or drops; producing a
signal corresponding to the discrete streams or drops dispensed;
distributing the dispensed liquid primer material over a
predetermined area of the glass; and comparing the signal with a
reference.
Description of the Drawings

The following is a brief description of the drawings in which:

Figure 1 is a schematic view of a prior art method of applying
primer materials to the marginal edge of glass;

Figure 2 is a schematic view of the application of one of the
glass primer materials onto the marginal edge of a windshield of a
vehicle;

Figure 3 is an enlarged elevational view of one embodiment of
the invention according to the schematic of Figure 2;

Figure 4 is a schematic block diagram for the monitoring of
drops or streams.

Figure S is a plan view showing an alternate means of

monitoring drops or streams.
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Detailed Description of the Invention

With reference to Figure 2, there is schematically illustrated a
portion of an industrial robot arm 30, such as, for example, the type
employed in the assembly of automobiles or other vehicles. Attached
to the end of the robot arm 30 is a coating tool assembly, shown
generally as reference numeral 32. The coating tool assembly
includes a support member 34 for carrying two dispensing guns 36, 38
for dispensing the glass primer coatings onto the marginal edge 40 of
the windshield 42 or other glass elements used in the assembly of
vehicles. A gripper assembly 44, also attached to the support
member 34, carries a pad or wick of felt 46 to uniformly dispense the
coating material 48 (either the clear or black primer) uniformly about
the marginal edge 40 of the windshield 42.

Now with reference to Figure 3, there is illustrated an enlarged
elevational view of one embodiment of the invention, according to the
schematic of Figure 2. The central support member 34 may include
two opposed arms 50, 52 for carrying the dispensing guns 36, 38
respectively. The dispensing guns may be a pneumatic actuated gun
such as the fluid valve guns of the .2 and .5 mm type used for clear
and black prime systems manufactured by Nordson Corporation,
Amherst, Ohio, or, alternatively, the H200 Zero Cavity Gun, also
manufactured by Nordson Corporation.

The gripper assembly 44 may be a prneumatic actuated device

having a pair of jaws 54, 56 which open to receive a wick or pad of
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felt 46 and then close to retain it therein. The gripper assembly 44
may be coupled to a slide assembly 60 through an adapter block
assembly 62.

The slide 60 includes an air actuated cylinder (not shown)
which drives a piston 64 which is attached to a mounting bar 66.
Coupled to the mounting bar 66 is the adapter block assembly and a
pair of linear bearing slides 68, 70. The slide assembly 60 includes
two air ports 72, 74 for causing the mounting bar to move from its
fully extended position (as shown in Figure 3) to a retracted position
(not shown) juxtaposed to the lower edge 76 of the housing 78. This
causes the gripper assembly 44 to be retracted from the fully
extended position so that the nozzles 80, 82 of dispensing guns 36, 38
respectively may be cleaned as will be discussed further below.

The slide assembly 60 and the gripper assembly 44 are each
available commercially and may be obtained, for example, from Phd
Incorporated.

Each dispensing gun 36, 38 is mounted such that in operation,
discrete streams or drops of liquid primer material will impinge upon
the marginal edge to be coated, but will not splash or spray onto the
glass outside of this area. Preferably, this may be accomplished by
projecting the discrete streams or drops of fluid 84 such that they will
impinge upon the glass in such a manner that if they become
deflected or ricochet therefrom, the material will remain within the

merginal area and/or become entrapped by the felt 46. In other
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words, a dispensed discrete stream or drop 84 which strikes the glass
and is deflected therefrom, should be deflected into the felt 46. In
this manner, even if the discrete stream or drop would be broken into
smaller droplets or particles due to striking of the glass surface, they
should all be retained within the felt. It is therefore believed to be
more preferred that the dispensed fluid impinged the glass in the
vicinity of the crotch 86 formed between the felt 46 and the glass 42.

Preferably, the clear and black primers are each dispensed
from the dispenscrs 36, 38 under pressure.. This causes the discrete
stream or drop to be propelled from the gun, similar to a slug. A
discrete stream means that the material dispensed may be larger than
that commonly thought of as a drop, but is not continuous over the
course of the application as would be the case if the gun was
continuously actuated during the operation. Rather, the gun is
repeatedly cycled on/off during the course of coating the marginal
edge of a windshield to produce a series of pulses of material.
However, it is preferred that the material be discharged from the
nozzle substantially free of atomized particles.

It is believed important that the angle of incident Al in which
the stream of material impinges the glass surface be less than 45°.
The angle of incident AI may be determined by the angle formed
between the glass 42 and the line CLD in which the material is
dispensed from the nozzle during application. While coating tool

assemblies have been produced in which the angle of incident Al is

10
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30°, it is believed that the preferred range is from about 35° to about
10°.

The felt 46 distributes the dispensed liquid which remains on
the glass or that has been absorbed therein, uniformly over the
marginal edge of the glass to produce a uniform coating 48. As
illustrated in Figure 3, the movement of 'the coating tool assembly 34
is in the direction indicated by arrow 90. Once the marginal edge of
the windshield has been completely coated, the jaws 54, 56 of the
gripper assembly 44 retract to replace the existing felt 46 with a new
felt wick or pad. The coating tool assembly 34 will then apply the
second coat of primer (the black). The coating tool assembly will be
rotated (counter clockwise as shown in Figure 3) such that the gun 36
will make the appropriate angle of incident with the glass, such as, for
example, the same angle which the gun 38 did. The felt 46 will then
be curved in the opposite direction as that shown in Figure 3, while
the direction of movement will be opposite to that as indicated by
arrow 90. Once the second coating material has been completely
applied, the felt wick 46 will be removed and the slide assembly 60
will retract causing the gripper assembly 44 to be retracted. This will
allow the nozzles 80, 82 of the dispensing guns 36, 38 to be brushed in
order to clean any dried primer therefrom.

It has been found that by directly dispensing the discrete
streams or drops of fluid directly into the felt 46, that splashing or

spraying outside of the marginal area may occur. However, bouncing
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the liquid into the felt appears to dissipate enough of the energy that
splashing or spraying does not occur. Therefore, it is preferred not to
dispense directly into the felt. Also, it is undesirable to cause the
coating tool assembly to exert a high force onto the felt to entrap it
between the glass as has been done in the past. Rather, the coating
tool assembly should allow the felt wick to have sufficient compliance
such that it acts similar to a spring. This can be further accomplished
by assuring that felt 46, makes sufficient contact with the glass in
order to disburse the coating material, while also having compliance
to compensate for deviations in the stand-off distance of the gripper
from the glass, such as those caused by robotic programming errors,
variations in the glass, and the positioning and retention of the glass
by the fixture (not shown) during the coating operation.

It is preferred that the centerline CLG, of the jaws of the
gripper assembly 44, is not oriented perpendicularly to the surface of
the glass. Rather, it is preferred that the gripper assembly is skewed
slightly with respect to the glass. This is desirable in order to assure
that the wick 46, when initially dragged across the edge of the
windshield, assumes the appropriate curved position and does not
become distorted. The distance from the glass to the closest pertion
of the gripper assembly, i.e., the leading edge 92, is the stand off

distance.
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Also, it has been found that by angling the gripper from the
traditional 90° there will be a corresponding change in the pressure
applied by the felt to the glass. This result is achieved due to the
changing contact area of the felt with the glass while maintaining the
same force applied to the glass and the same felt length. Increasing
the angle of the gripper GA, the angle formed between the centerline
of the gripper CLG and a line P which is perpendicular to the glass,
increases the contact area between the felt and the glass which in turn
produces a greater film build. Therefore, the amount of film build
may be varied by varying the angle of the gripper. While good results
have been obtained with an angle GA of about %, it is believed that
good results may also be obtained from 1° to 159, although it is
believed that this angle may vary up to about 40°.

It also should be noted that the density of the felt also affects
the density of the film build. Typically, the lower the density of the
felt, the more softer and more absorbent the felt will be. The more
absorbent the felt is, generally will result in higher film builds than
less absorbent felt of the same length.

The felt length is also important to the film build of the primer
on the glass. Short felt length may result in little contact area, which
may produce contact pressures which will result in the snow plowing
of the material as described above. On the other hand, felt lengths
which are too long may produce an uneven film build. This results

due to such an increased contact area that the pressure is greatly
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reduced or becomes uneven over the total contact length of the felt.
Therefore, the length of felt must be long enough that it is compliant,
but not too long that the film build becomes uneven.

In the coating of automobile windshields, in which the material
supplier has a film build specifically of 3 to 5 mm, good resuits have
been achieved utilizing the glass primer coating material described in
the example in detail below in which:

The angle of the gripper was 97;

The stand off distance was 5/8";

The angle of incidence was 30° and

The length of the felt is from about 1.75" to about 2" (not
including the felt retained within the jaws of the gripper).

It should be understood that the length of the felt may vary
due to change in the stand off distance. For the above, it can be seen
that the length of the felt is about three times the stand off distance.

With reference also to Figure 2, as the coating tool assembly
32 traverses along the marginal edge 40 of the windshield 42, it may
be desirable tc vary the number of drops or discrete streams of
material dispensed. For example, as the coating tool assembly begins
to provide a coat of primer onto the marginal edge of the glass, it
may be desirable to provide for more droplets in order to saturate at
least a portion of the felt 46. Once the felt 46 has been saturated,
the interval between dispensing of streams or drops may then be

reduced to a different rate. As the coating assembly continues to
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traverse its path, it may be necessary to change the rate of dispensing
(i.e. varying the number of drops or streams dispensed over a given
length of time or distance), the amount of material dispensed (such as
varying the "on" time of the gun to vary the volume of material in a
given drop or stream), or a combination of both. Therefore, the
drops or streams may not be necessarily dispensed uniformly over the
entire length of the marginal edge 40. Rather, the peripheral edge
may be divided into at least two or more different zones. Such as for
example a saturation zone in order to saturate the felt, and another
zone comprising the rest of the peripheral area in which the drops or
streams are dispensed at a rate to keep the felt saturated uniformly
and to provide a uniform coverage over the marginal area. More
zones may be provided, such as for example, to compensate for going
around the corner.

As mentioned above, it is very important to provide a good
uniform coverage of each primer material in order to assure the
structural integrity of the windshield when applied to the automobile.
Therefore, it is important to be sure that individual streams or
droplets of material are actually being dispensed onto the glass. In
order to verify the actual dispensing of material, each gun 36, 38 may
be provided with a sensor 94, 96 for monitoring the dispensing of the
fluid. In particular, the sensors 94, 96 may be a photo-electric sensor
attached to the arms 50, 52 by a mounting bracket 98, 100

respectively. The sensors 94, 96 may be for example a convergence
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type sensor, such as a random bundle of bifurcated fiber-optic cables
which sends and receives light. Alternately, the photo detector could
be a through beam sensor requiring a transmitter and a separate
receiver. However, good results have been obtained utilizing a photo
detection system having an infrared light source which is
manufactured by Banner Engineering Corporation, such as Model
Numbers OSBFX (sensor head); OPBT2 (power pack), and
BAT21.33SMSTI (cable). The sensors 94, 96 may be supplied with an
air knife (not shown) wherein air is directed across the sensor in
order to keep the sensor from being contaminated by priming
material during dispensing.

Now, with reference to Figures 3 and 4, as the discrete stream
or drop 84 is propelled from the dispenser 38, it will intersect with the
beam of light emitted from the convergence sensor. This will result in
the light being reflected back to the sensor. However, while the
stream or drop 84 is not present within the field of view of the sensor,
the light will not be reflected back to the sensor. Therefore, the
passing of a series of streams or drops will provide a series of pulses
of reflected light. Passing the light received from the detector 96 to a
wave shaping circuit will result in a square wave 102. The peaks and
valleys of the cquare wave correspond to the transmission and the
blockage of light respectively, which in turn correspond to the
presence or absence of a stream or drop 84. The peaks or pulses of

the square wave 102 should then correspond to the number of drops
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dispensed over a given interval. Coupling the output of the wave
shaping circuit 104 to a counter 106 results in the count of the
number of pulses dispensed over an interval. The gun 38, is actuated
by a gun driving signal 108 which is also a series of pulses, which
forms a square wave. The peaks correspond to the "on" duration of
the gun, while the valleys correspond to the "off" duration of the gun.
Coupling the gun driving signal 108 to a gun counter 110 produces a
count indicative of the number of times the gun was required to
actuate (dispense) over a given interval. Therefore, under normal
operation, the number of times a gun was fired during an interval
should result in a corresponding number of streams or drops
dispensed therefrom. Therefore, the count obtained in counters 106,
110 should be equal at the end of an interval. If the drop counter
106 has less coﬁnts than that of the gun counter, this would indicate
that material is not being dispensed from the nozzie 82 of the gun 38,
such as due to clogging or some other interruption of flow of material,
or that a stream or drop has been dispensed from the nozzle, but has
failed to be detected within the field of view. In the later case, a
partial clog could result in the discrete stream or drop of material
being dispensed along a path which is skewed from its intended or
preferred angle of incidence. This may result in the material being
dispensed onto the windshield in an area where the primer material is
not required. This will be discussed in further detail below.

Therefore, coupling the outputs of the arop counter 106, and the gun

17
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counter 110 to the input of a comparitor 112 will produce a signal 114
if the counts are not equal, which indicates that an error has occurred.
Alternatively, the time interval between the peaks of the signal
102 could be compared to the time interval between the peaks of the
gun driving signal 108. If the start of a pulse indicating the
occurrence of a stream or drop exceeds a predetermined time limit
after the gun dri\;ing should have activated the dispensing gun, then
this would indicate that a discrete stream or drop had been missed.
The volume of fluid dispensed over an interval may also be
determined. This may be accomplished by coupling the output of the
wave shaping circuit 104 to an edge detection circuit 116. The edge
detecting circuit 116 senses the rising and falling edges of the square
wave 102. Upon sensing the rising edge of a square wave 102,
corresponding to the beginning of the discrete stream or drop passing
through the field of view of the detector 96, a signal is transmitted
from the output of the edge detecting circuitry 116 to a counter 118.
The counter 118 is coupled to a clock 120. Upon receiving the signal
from the edge detecting circuitry 116, the counter 118 is enabled,
which causes the counter to begin to count pulses received from the
clock 120. Upon sensing a falling edge of the square wave 102, the
edge detecting circuitry 116 will disable the output of the edge
detecting circuitry, stopping the counter 118 from counting. The
counter 118 then possess a total of counts that correspond to the time

interval in which the streasa or drop was present within the field of
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view of the detector. This then may be repeated for subsequent
streams or drops dispensed over an interval. The volume counter 118
would therefore contain summation of each signai generated from ihe
edge detecting circuitry 116 corresponding to the presence of the
discrete stream or drop within the beam over the interval. The
output of counter 118 may be then coupled via line 122 to a
microprocessor based device (not shown), such as a computer, mini
ourr.t ater, ete, wherein the count total may be compared to a
reference count. For example, if the reference count is equal to 1,000
counts, it may be determined that counts received from the volume
counter 118 that are within a certain percentage, such as for example,
plus or minus 5%, are within an acceptable range. Counts outside of
this range, however, would indicate that either too much or too little
fluid is being applied to the glass over this particular interval. At the
erd of each interval or measuring period, a reset signal (not shown)
would reset each of the couniers 106, 110, and 118 so that the above
could be repeated for another interval.

The operation associated with the other dispensing gun 36,
would be similar to that as described above for the application of the
primer from dispensing gun 38.

Alternatively to mounting the sensors to look at dispensed
drops 84 from the side as viewed in Figure 3, it may be desirable to
mount the sensors above (as viewed in Figure 3) the dispensers. With

reference to Figure 5, a dispensed stream 84 may be skewed due to
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clogging of the nozzle as mentioned above such that its path or
projection 130 will take it outside of the boundary 132 wherein the
marginal edge 40 of the glass 42 is 10 be coated. In such a case, the
stream 84 will strike the glass 42 in an area 134 wherein it is
undesirable to have the primer material. Orienting a sensor above
the nozzle, perpendicular to the intended centerline of dispensing of
the gun should result in a field of view 136 which will allow for the
detection of streams or drops which are directed within the intended
area of coverage, i.e. the marginal area, but will not detect those
drops or streams 84 which pass outside of the intended coverage area
40. In such an occurrence, the counted number of streams will be
less than the number of gun pulses. This will allow for an alarm or
other indication to be given. The convergence photo detector, as
described in Figure 3, similarly would be able to monitor streams or
drops propelled outside of the marginal area. If a stream or drop
does not pass through the focal point, the sensor will not detect it and
the counter will be at least one less than the gun counter.

One example of glass primer coating material which have been
used with the above invention is given below.

Example

A.  Clear Glass Primer For Windshield:

Material: "BETASEAL" glass primer 435.18 Essex
Specialty Products, Inc., Troy, Michigan

Viscosity: 2 CPS
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Pressure: 14 to 103 kPa (2 15 psi).

B. Black Glass Primer for Windshield:

Material: "BETASEAL" glass primer 435.20 Essex
Specialty Products, Inc., Troy, Michigan

Viscosity: 30 CPS

Pressure: 28 to 138 kPa (4-20 psi).

While certain representative embodiments and details have
been shown for the purposes of illustrating the invention, it will be
apparent to those skilled in the art that various changes and
modifications may be made therein without departing from the scope
of the invention.

For example, the detection systeni has been illustru.ed as
providing detection of discrete streams or drops, however, it could
well be utilized in detecting the presents or absence of a continuous
stream. In such a case, the sensor would be providing an indication

that material is being dispensed.
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The claims defining the invention are as follows:-
1. The method of dispensing discrete streams or drops of fluid coating material onto
a glass substrate comprising the steps of:

(a) causing a wick means and a dispensing means to be moved relative to
the glass;

b) intermittently dispensing the fluid material from said dispenser means
such that said streams or drops are propelled under pressure to impinge upon the substrate
at an angle of incident which is less than 45° while substantially avoiding the application
of liquid coating material outside a portion of the substrate to be coated; and

© distributing the dispensed fluid material over the portion of the substrate
to be coated by said wick means.

2. The method of claim 1 wherein at least some deflected droplets or particles of
fluid coating material are entrapped by the wick means.

3. The method of claim 2 wherein the fluid material is directed to impinge within
the vicinity of an area formed between the wick means and the glass.

4. The method of claim 1 wherein the discrete streams or drops of the fluid coating
material impinge the portion of the glass to be coated in an area underneath a gripper
assembly carrying the wick means.

5. The method of claim 1 wherein the intermittent dispensing of the fluid coating
material is varied over the portion of the substrates to be coated.

6. The method of claim 4 wherein a means for retaining the wick means is skewed
with respect to the substrate, such that a gripper angle, the angle formed between a center
line of the gripper and a line perpendicular to the substrate, is from about 1° to about 15°.
7. The method of claim 1 wherein force is applied to the wick means, such that the
wick means makes sufficient contact with the substrate to uniformly distribute the fluid
material, while also maintaining sufficient compliance to compensate for deviations in
distance to the substrate.

8. The method of claim 1 wherein the angle of incident is in the range uf about 35°
to about 10°.
0. The method of claim 1 comprising the step of:

sensing the presence or absence of the discrete stream or drops dispensed from
the dispenser, before the discrete stream or drops contact the substrate, and producing a
single corresponding to the sensing; and

comparing the signal with a reference.

10. The method of claim 9 wherein the signal corresponds to a total number of
discrete streams or drops dispensed over an interval.
11. The method of claim 9 wherein the step of producing a signal includes:

transmitting a beam of light;
causing the discrete streams or drops to intersect with the beam of light; and

(N:ALIBUJ03497:wis
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generating a signal in response to the presence or absence of a stream or drop
within the beam of light.
12. The method of claim 9 wherein the step of producing the signal includes:

determining a volume of fluid dispensed to said substrate over an interval of time
and generating a corresponding measurement signal.
13. The method of claim 10 further including:

transmitting a beam of light;

causing the discrete stream or drop to intersect the beam of light;

generating a signal corresponding to the presence of a discrete streani or drop
within the beam; and

generating said measurement signal corresponding to a summations of each signal
corresponding to the presence of a discrete stream or drop within the beam over an

interval.
14. The method of preparing glass for attachment to a vehicle comprising the steps
of: @ causing a dispensing means to be moved with respect to the glass;

(b) dispensing a liquid primer material to form a stream;

©) producing a signal corresponding to the presence or absence of the
dispensed stream at a point between the dispensing means and the glass; and

d) uniformly distributing the dispensed liquid primer material over an area
of the glass.
15. The method of preparing glass for attachment to a vehicle comprising the steps
of:

(a) causing a dispensiiig means to be moved with respect to the glass;

(b) intermittently dispensing a liquid coating material to form discrete

stream or drops;

() sensing the presence or absence of the discrete streams or drops
dispensed from the dispenser, before the discrete streams or drops contact the glass, and
producing a signal corresponding to the sensing;

@) distributing the dispensed liquid coating material over an area of the
glass; and

(e) comparing the signal with a reference.
16. The method of c¢laim 15 wherein the signal of stem (c) corresponds to a total
number of discrete streams or drops dispensed over an interval.
17. The method of claim 15 wherein step (c) includes:

transmitting a beam of light;

causing the discrete streams or drops to intersect with the beam of light; ard

generating a signal in response to the presence or absence of a stream or drop
within the beam of light.
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18. The method of claim 17 wherein step (c) further includes:

generating signal corresponding to an interval between the presence of a stream
or drop in the beam of light and a subsequent presence of another stream or drop in the
beam of light.
19. the method of claim 5 wherein step (c) includes:

determining a volume of fluid dispensed to said glass over an interval of time and
generating a corresponding measurement signal.
20. The method of claim 19 wherein step (c) further includes:

generating a signal corresponding to the presence of a discrete stream or drop
within a beam of light; and

generating said measurement signal corresponding to a summations of each signal
corresponding to the presence of a discrete stream or drop within the beam over an
interval.

22 March, 1994
Nordson Corporation

Patent Attorneys for the Applicant
SPRUSON AN FERGUSON
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Method of Applying Primers Onto Glass Elements of Vehicles
ABSTRACT

A method of applying a cleai glass primer material and then a black glass
primer material onto the marginal edge (40) of a windshield (42) and/or
rear window of a vehicle, in which a dispenser is employed to discharge
such primer materials in discrete streams or drops. The streams or drops
impinge upon the surface of the glass such that any ricocheting or
deflection of the material will remain within the area to be coated or is
entrapped by a felt (46) wick or pad without splashing or overspray onto
the surrounding surfaces. An optical detector is employed to monitor the
streams or drops of primer material dispensed.

Figure 2.

WLS/6257F
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