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ABSTRACT

A method and apparatus for heating and/or pressing sealant of an
insulating glass unit. The apparatus may include an oven and a press. The
oven includes a detector that detects an optical property of the insulating
glass unit. The detected optical property is used to requlate the amount of
energy applied to the insulating glass unit to adjust the amount of energy
applied to the sealant. The press may include a displacement transducer that
detects a pre-pressed thickness of the insulating glass unit. The measured

pre-pressed thickness is used to automatically select a press thickness from

a set of pressed 1GU thicknesses.
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METHOD AND APPARATUS FOR PROCESSING SEALANT OF AN
INSULATING GLASS UNIT

This application is a divisional of Canadian Patent Application No.
2,475,557 filed June 26, 2003 for METHOD AND APPARATUS FOR
PROCESSING SEALANT OF AN INSULATING GLASS UNIT.

Field of the Invention

This disclosure relates in general to equipment used in the
construction of insulating glass units and, more specifically, to a method and
apparatus for heating and/or pressing sealant of insulating glass units.

Background of the Invention

Construction of insulating glass units (IGU's) generally involves
forming a spacer frame by roll-forming a flat metal strip, into an elongated
hollow rectangular tube or "U" shaped channel. Generally, a desiccant
material is placed within the rectangular tube or channel, and some
provisions are made for the desiccant to come into fluid communication with
or otherwise affect the interior space of the insulated glass unit. The
elongated tube or channel is notched to allow the channel to be formed into
a rectangular frame. Generally, a sealant is applied to the outer three sides
of the spacer frame in order to bond a pair of glass panes to either opposite
side of the spacer frame. Existing heated sealants include hot melts and dua!
seal equivalents (DSE). The pair of glass panes are positioned on the spacer
frame to form a pre-pressed insulating glass unit. Generally, the pre-pressed
insulating glass unit is passed through an IGU oven to melt or activate the
sealant. The pre-pressed insulating glass unit is then passed through a press
that applies pressure to the glass and sealant and compresses the IGU to a
selected pressed unit thickness.

Manufacturers may produce IGUs having a variety of different glass
types, different glass thicknesses and different overall IGU thicknesses. The
amount of heat required to melt the sealant of an IGU varies with the type of
glass used for each pane of the IGU. Thicker glass panes and glass panes
having low-E coatings have lower transmittance (higher opacities) than a
thinner or clear glass pane. (opacity is inversely proportional to
transmittance). Less energy passes through a pane of an IGU having a



CA 02723052 2010-11-29

high reflectance and low fransmittance. As a result, more energy is required to heat the
sealant of an IGU with panes that have higher reflectance and lower t;ansmittanbe. For
example, less energy is required to heat the sealant of an IGU with two panes of clear,
single strength glass than is' required to heat the sealant of an IGU with one pane of clear,
double strength glass and one bane of qu-E coated double strength glass.
Typically, manufacturers of insulating glass units reduce the speed at which the
' insula‘éing glass units pass throngh the IGU oven to the speed reqﬁred to heat the sealant
of a “worst case” IGU. This slower speed ihcreases the dosage of exposure. In addiﬁon
to the line speed sacrificed, many of the IGU’s are overheated at the surface, resulting in
longer required cooling times, and more work in process. o
- Some maﬁufactureré produce IGUs in small groups that correspond to a particular
‘Job or house. As aresult, these manufacturers frequently adjust the spacing between
rollers of the press to press IGUs having different thicknesses. The thickness of the IGU
being pressed is typically entered manually. Other manufapturers batch lérger groups of
' IGUs together by thickness to reduée the frequency at which spacmg between the rollers
of the press needs to be adjusted.. | '

There 1s a need for a method and apparatus for heating sealaht of an IGU that
automatically ?arics the energy applied to the IGU based on an optical property of the
IGU. In addition, there is éﬁeed for a method and apparatus that automatically sets the -
spacing between press rollers for an IGU being pressed. This type of functionality can

provide just in-time one piece flow production resulting in constant'Speed; less manual

intervention and more consistency in the process.

summary of the Invention

~ The present disclosure concerns a method and apparatus for heating and/or -
pressing sealant of an insulating glass unit. One aspect of the disclosure concerns an
‘oven for applying energy to an insulating glass unit to heat sealant of the insplating élass
unit. The oven includes an opﬁcal detector, an energy source, a co_.r.weyor, and a |

controller. The detector detects an optical property of the insulating glass unit. The
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conveyor moves the insulating glass unit with respect to the énergy source. The energy
- source applies energy to the insulating glass umt to heat the sealant. The controller is
coupled to the detector. The controller adjusts the amount of energy supplied by the
énergy source to the insulating glass unit in response to the detected optical property of
the msulating glass unit. . .

The optical detector may be a tansmiﬁanbe detector and/or a reflectivity detector.
In one 'embodiment, the optical detector 1s a bar code system that scans a bar code on the
insulating glass unit that identifies the fype or types of glass used in the insulating glass
unit, |

~ In one embodiment, the energy source is a plurality of lamps, such as infrared
lamps. The controller may adjust the infrared energy supplied by the énei'gy source by
changing a number of the lamps that supply energy to the ihsulating glass unit, changing .
the speed of the conveyor or changing the intensity of one or more of the lémps.

In one embodiment, there are two arrays of infrared lémps. The conveyor moves
the insulating glass umt between the two arrays of infrared lamps. In one emﬁodiment,
the controller activates a differ@nt number of lamps in the first grrajr than the controller

activates in the second array of lamps when a detected optical property of a first pane of

glass of the msulating glass unit 1s different than a detected optical property of a second

pane of glass of the insulating glass umnit. . )

In use, an optical property or type of glass of the insulating glass unit is detected.
The conveyor positions the insulating glass unit with respect to the energy source. The
amount of energy supplied by the energy source to the insul'atiné glass unit is adjusted in
TESPONSe to the detected optical property of type of glass to heat the sealant of the
insulating glass unit. In the exempl‘ary émbodimenf, the a'fijushncnt of energy supplied to

the msulating glass unit allows the sealant in a given IGU to be heated more evenly and

facilitates more consistent heating of sealant from unit to unit,

A second aspect of the present disclosure concerns a press for an insulating glass

unit. The press inclndes a displacement transducer, a controller and a pair of rollers. The

displacement transducer is conﬁgured to measure a thickness of an insulating glass unit
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before it is pressed. The controller is coupled to the displacement transducer. The
controller js programmed to compare the measured pre-pressed thickness with a set of
programmed ranges of pre-pressed thicknesses that correspond to a set of desired
nsulating glass unit pressed thicknesses. The controller selects one thickness from the
set of isulating glass unit pressed thicknesses that corresponds to the measured pre-
pressed thicknesses. The controller is coupled to the pair of rollers that can be spaced
apart By a distance determined by the controller, The coniroller is programmed to set the
distance betweéq the rollers to achieve an insulating .glass unit pressed thickness that the
controller selects based on the measured pre-pressad thickness. '
In one embodunent the dlsplacement transducer is positioned along a path of
travel before an oven that heats sealant of the insulating glass unit. In one embodn:nent
the displacement transducer is a linear variable differential transformer displacement

transducer. In one embodiment, the distance between the rollers is controlled by scanning

a bar code that indicates the pressed thickness of the insulating glass unit.

In orie embodiment, a pre-pressed thickness of an insulating glass unit is
measured. The measured thickness is compared with a set of ranges of pre-pressed
thicknesses that correspond to a set of insulating glass unit pressed thicknesses. One
thickness from the set of insulating glass unit pressed thicknesses is selected that
corresponds to the measured pre-pressed thickness. A distance between the rollers of a

 press is set to achieve the selected insulating glass unit pressed thickness before passing

the insullatin‘g glass unit is passed through the press.
Additional features of the invention will become apparent and a fuller

u;nderstandmg will be obtained by readlng the followmg detailed descriptionin

connection with the accompanymg drawings.

Brief Description of the Drawings
' Figure 1 is a perspective view of an insulating glass unit;
Figure 2 1s a seatianal view taken across lines 2-2 of Fi gure 1;

Figure 3 is a sectional view of an sulating glass unit prior to pressing of the
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sealant to achieve the insulating glass unit of Figure 2;

Figure 4 is a top plan view of an apparatus for heating and pressing sgalant of an
insulating glass unit; '

Figure 5 is a side elevational view of an apparatus for heating and pressing sealant

of .an insulating glass unit; '

Figure 6 is a side elevational view of an oven for applying energy to ‘séalant of an
insulafiﬁg gl‘ass. unit with a side portion removed; '

Figure 7 is a top plan view of an oven for applying energy to sealant of an
insulaﬁng glass umt with a top portion reinoved; . -

Figure 8i1s a front elevational view of a press for an insnlating plass unit; ‘

Figure 9A is ‘a side .elevational view of a press for an msulating glass unit with
rollers relatively spaced apart by a small distance;.

Figure 9B is a side elevational view of a press for an insulaﬁng glass unit with
rollers spaced apart by a relatively large distance; |
Figure 10 is a schematic representation of a transmittance detector detecting a

transnnttance of an msulatmg glass unit;

Figure 11isa schematlc representatmn of a reﬂectlmty detector detectmg the

reflectivity of an msulatmg glass unit;

Figure 12 is'a graph that plots the relationship between signal strength of a

transmittance detector versus transmittance;

Figure 13 is a graph that plots signal strength of a reflectivity detector versus
I‘CﬂCthVlty,

Figure 14 is a schematic representation of a linear variable differential transformer
measuring a thickness of an‘insula'ﬁn.g glass unit prior to its passage through the pre‘ss;
Figure 15 is a schematic perspective représeﬁtaﬁon_of a bar code reader reading a
 bar code on an insulating glass unit; ‘ | |
Figure 16 1s a schematic representation of infrared lamps, applying energy to
| .sea‘lant of an insulating glass unit;

Figure 17 is a schematic representation of infrared lamps applying energy to
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sealant of an insulating glass unit showing an alternate lamp encrgization sequence; and,
Figure 18 is a schematic representation of infrared lamps applying energy to

sealant of an insulating glass unit showing an alternate lamp energization sequence.

Detailed Description Of the Invention

The present disclosure is directed to an apparatus 10 and method for heating
and/or pressing Sealant 19 of an insulating glass unit 14 (IGU). One"typé of insulating
| glass‘ unit 14 that.may be constructed with the appaljétus 10 1s illustrated by Figures 1 and ‘
7 as Compn’siﬁg a .Spacer assembly 16 sandwiched between glass sheets or lites 18. |
‘Referring to Figures 2 and 3, the illustrated spacer assembly 16 includes a frame structure
20, a sealant material 19 for hermetically joming the frame to the lites 18 to form a closed
space 22 within the IGU 14 and a body of desiccant 24 in the si)ace 22; TheIGU 14
illustrated by Figure 1 is in condition for final assembly into a window or door fraﬁle, not
illustrated, for installation in a building. It is also contemplated that the disclosed
apparatus may be used to construct an msulated window with panes bonded directly to
sash elements of the window, rather than using an IGU that 1s constrained by the sash.

- Tt should be readily apparent to those skilled in the art tha"f 'the disclosed apparatus
and method can be used with spacers other than the iilus&ated spacer. For examplé,'a |
closed box shaped spacer, any rectangular shaped 5pacér, any foam compo.site Spacef'or |
any altematiﬁe matenal requi'ring heating c:;m be tised. It should also be apparent fhat the

disclosed apparatus and method can be used to heat and press sealant in insulating glass

‘units having any shape and size.

The glass lites 18 are constructed from any suitable or conventional glass. The
glass lites 18 may be single strength or double strength and may include low emissivity
coatings. The glass lites 18 on each side of the insulafed glass unit need not be identical,
and 1n many applications different types of glass lites are used on opposite sides of the
IGU. The illustrated lites 18 are rectangular, aligned with each other and sized so that
their peripheries are disposed just outwardly of the frame 20 outer periphery.

6
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The spacer assembly 16 functions to maintain the lites 18 spaced apart from each
other and to produce the hermetic insulating dead air space 22 hetween the lites 18. The
frame 16 and sealant 19 coact to provide a structure which maintains the lites 18 properly
assembled with the space 22 sealed from atmospheric moisture over long time periods
during whi;:h the insnlating glass unit 14 is subjected to frequent significant thermal
stresses. ‘The desiccant body 24 serves to remove water vapor from air or other gases
enirapped in the space 22 during construction of the insulating glass unit and any
moisture that Imgrates through the sealant over tlme |

. The sealant 19 both structurally adheres the lites 18 to the spacer assembly 16 and
hermetically closes the space 22 against infiltration of air bom water vapor from the
atmosphere surrounding the IGU 14. A vanety of different sealants may be used to |
construct the IGU 14. Examples include hot melt sealants, dual seal equivalents (DSE);
and modlﬁcd polyurethane sealants. In the illustrated embodiment, the sealant 19 is
extrnded onto the frame . This is typlcally accomplished, for example, by passing an
elongated frame (prior to bendmg into a rectangilar frame) through a sealant application

station, such as that disclosed By U.S. Patent No. 4,628,528 or U. S. Patent No.
. 6,630,028, entitled “Controlled Adhesive Dispensing”, assigned to Glass Equipment

Development, Inc. Although a hot melt sealant is disclosed, other suitable or

conventional substances (singly or in combination) for sealing and structurally carrying

the unit components together may be employed.
Refemng to Figures 2 and 3, the illustrated frame 20 is constructed from a thm

ribbon of metal such as stainless steel, tin plated steel or aluminum. For example, 304
stainless steel having a thickness of .006-0.010 inches may be used. ‘The nibbon is passed
throngh forming rolls (not shown) to produce walls 26, 28, 30. In the illustrated
embodiment, the desiccant 24 is attached to an inner surface of the frame wall 26. The
desiccant 24 may be formed by a désiccating matrix in which a particulate desiccant is
incorporated in a carrier material that 1s adhered to the frame, The camer material may

be silicon, hot melt, polyurethane or other suitable matenal The desmcant absorbs

moisture from the. sunomdmg atmosphere for a time after the desiccant is exposed to
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atmosphere. The desiccant absorbs moisture from the atmosphere within the space 22 for

some fime after the IGU 14 is fabricated. This ass.ures that condensation within the unit

does not occur. In the illustrated embodiment, the desiccant 24 is extruded onto the

frame 20. | |
To form an IGU 14 the lites 18 are placed on the spacer assembly 16. The IGU 14

is heated and pressed together to bond the lites 18-and the spacer assembly 16 together.
Referring to Figures 4 and 5, the illustrated apparatus 10 for heating and pressing

sealant 19 of an IGU 14 mcludes an oven 32 for heatmg the sealant 19 of an IGU 14 and a

press 34 for applying pressure fo the sealant 19 and compressing the IGU 14 to the
-desired thickness T (Figure 2).

Oven

Refernng to Figures 4-7, the illustrated oven 32 includes a detector 36, an energy
source 38, a conveyor 40 and a cbntroller 42. The detector 36 isused to detect an optical
property of the IGU 14 and/or the type of glass used to construct the IGU. The energy
source 38 applies energy to the IGU 14 to heat or activate the sealant 19. The conveyor
40 moves the IGU 14 with respect to the energy source 38. The coniroller 42 is coupled
to the detector 36 and adjusts the amount of energy supplied by the energy source 38 to
the IGU 14 1n response to the detected optical pmperty or glass type of the IGU 14 to heat
the sealant 19 of the IGU 14. |

Referrng to Figures 4-6, the detector 36 1s mounted along a path of travel defined
by the conveyor 40 before an inlet 44 of the oven 32. Positioning the detector 36 before
the inlet 44 of the oven 32 allows an optical property of the IGU .14 to be detected before
 the IGU 14 enters the oven 32. In the illustrated embodiment, a plurahty of detectors 36
are included for detectmg an optical property along a w1dth of an IGU 14. It should be
readily apparent to those skilled in the art that any desired number of detectors could be

used,

The amount of energy required to heat the sealant 19 of an IGU 14 varies ‘
depenaing on the optical properties of the IGU 14. Referring to Figures 10 and 12, in one



CA 02723052 2010-11-29

embodiment, a transmittance detector 46 is used to determine the amount of energy
required to heat the sealant 19 of the IGU 14. One acceptable transmittance detector is an
Allen Bradley series 5000 photo switch analog control, such as Allen Bradley part
number 42DRA-5400 . An IGU that is less transmissive to infrared light requires more
energy (infrared light 111 the illustrated embodiment) to heat the sealant 19 than an IGU
that is more transmissive to inﬁ'ared li ght. For example, an IGU 14 that includes two
panes of clear, smgle strength glass 1S MOTe ’aansrmsswe than an IGU that includes two
panes of clear, double strength glass As a result, more energy is required to heat the IGU
with two panes of clear, double strength glass than the IGU with two panes of clear,
single strength glass. Similarly, an IGU having one pane of low-E ceated double strength
glass and one pene of clear double strength glass is less trailsmissi?e and requires more
ENergy to heat the sealant 19 than an IGU that includes two panes of clear, double
strength glass. AnIGU that includes two panes of low-E glass is less transmissive than
an IGU that includes one pane of clear glass and one pane of low-E coated glass. Asa
result, more energy is required to heat the sealant 19 of the IGU having two panes of low-
- E coated glass.

The energy required to heat the sealanf 19 of an IGU having any combination of
glass types can be determined by detecting the transmittance of th:e 1IGU 14. The
transmittance detector 46 brovidee a signal to the controller 42 tha the controller uses to

adjust the amount of energy supplied to the IGU 14 for heating the sealant 19. Referring
.to Figure 12, in the illustrated embodiment, the transmittance detector provides a voltage
signal to the controller. The magnitude of the voltage signal decreaeee as fransmittance
“decreases. . |

Referring to Figures 11 and 1‘3, a reflectivity detector 48 is used to detect the
amount of energy required to heat the sealant 19 of the IGU 14. Acceptable reflectivity

detectors include model number 0CH20 available from Control Methods, model number
NTL6 available ﬁ:om Slch and model number LX2-13/V10W available from Keyence.

An IGU 14 having a high reflectivity requires more energy to heat the sealant 19 than an
IGU 14 having a low reflectivity. For example, an IGU 14 having two panes of clear



CA 02723052 2010-11-29

glass is less reflective than an IGU 14 having o’ne pane of clear glaés and one pane of .
low-E coated glass. As aresult, the IGU 14 having two panes of clear glass recitﬁres less
energy to heat the sealant 19 than the IGU 14 having one pane of clear glass and one pane
of low-E glass. Similarly, an IGU 14 having two panes of low-E coated glass 1s more

reflective than an IGU 14 having one pane of clear glass and one pane of low-E coated |

glass. As aresult, more energy is required to heat the IGU 14 having two panes of low-E
coated ‘ glass. The reflectivity detector proVides a signal to the controller 42 that the
controller uses to adjust the amount of energy suppﬁed to the IGU 14 for heating the
sealant 19. Referring to Figure 13, in the illustrated embodiment, the transmittance
detector provides a voltage signal to the controller. The magnitude of the voltage signal
increases as reflectivity increases.

In one embodiment, an optical probcrty of a lower pane 50 and an optical property
of an upper pane 52 is detected. The amount of energy required o heat the sealant 19 to
the lower pane 50 may be different than the amount of energy‘requjred to heat the sealant
19 to the‘upper pane 52, if the optical properties of the lower pane 50 are different than
the optical pmp'erties of the upper pane 52. If the lower pane 50 is more opaque or
reflective than the upper pane 52, more energy 1s required to heat the sealant 19 to the .
lower pane 50 than the upper pane 52. For example, the lower pane 50 majr be a low-E
coated piece of glass and the upper pane 52 is a clear piece of glass. The low-E coated
glass lower pane 50 requires more energy to heat the sealant 19. In this embodiment, a
combination of transmittance and reflectivity detectors may be used.. For ‘example, a
transmittance detector may be located either above or below the path of travel of the IGU
to detect ﬂie, aﬁ_munt of light that passes throiigh the IGU. Fﬁst and second reflectivity
detectors may be positioned above and below the path of travel to detect the amount of

light reflected by each side of the IGU. This information may be used to determine the

type of glass the upper pane is made from and the type of glass the lower pane is made

from.

In an alternate embodiment, the type of glass of the upper pane and lower pane are

detected using one or more vision sensors. In this embodiment, the vision sensor detects

10
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the hew, color and bﬁghtness of the IGUs. In the exemplary embodiment, the ambient
. light and background are constant. Thepptical properties detected by the vision sensor

are used to determine the type of glass the upper pane 1s made from and the type of glass
 the lower pane 1s made from.

Refemng to F igure 15, in one embodiment the detector 36 is a bar code reader 54
that 1s used to detenmne the type of glass of each lite of the IGU and the pressed
thickness of the IGU. In the exemplary embodiment, the bar code reader 54 is part of a
bar code system. The system includes the bar code reader 54, a CPU and a database that
identifies different IGU configurations that correspond to different bar codes. The bar
code 1dentifies one or more opt-ical properties of the IGU 14. A bar code read by the
reader 54 1s proeessed by the CPU that accesses the database to determine the type .of
glass of each pane ef the given IGU and' the pressed thickness of the IGU. In this
embodiment, a bar code label 56 1s atfixed to a lite 18 of the IGU 14. For example, the
bar code label 56 for a given 1GU 14 might indicate that the lower pane. 50 1S low-E
coated double strength glass and the upper pane 52 1s clear single strength glass and the
pressed IGU thickness 1s 0.750 mches. In one embodiment, the bar code label identifies
the complete eonstmction details of the IGU. For example, the bar code may identify the

glass type, glass thickness, spacer type, spacer width, muntin conﬁguratlon sealant type,
sealant amount, and all other construction details of the IGU.

Referring to Figures 4-7, the 1llustrated eNergy source 38 comprises a plurality of
elongated infrared radiating (IR) lamps 58. One acceptable IR lamp is a Hareaus IR
emitter, available from Glass Equipment D evelopmentunder the part number.l 00-3746.
As seen most clearly 111 Figure 4, there ar.e Mo side by side lower arrays 60 of IR lamps
that extend across a width of an oven housing that supports the lamps. Similarly, as seen
in the top view of Figure 4, two side by side upper arrays 62 of IR lamps apply infrared
light to heat the IGU from above. In the illustrated embodJment the lower arrays 60 are.
adjacent to one another and the upper arrays 62 are adjacent to one another as 1llustrated

by Figure 4. In the exemplary embodiment, eaeh of the lamps 58 are independently
- controlled. Each lamp may be independently turned on and off in the exemplary

11
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embodiment. In one embodiment, the intensity of each lamp is individually bontrol]éble.
. In the 1llustrated embodiment, each lamp 58 of the lower arrays 60 is positioned between
a roller 64 of the conveyor 40 that is located inside an oven housing 66. Each of the
lamps 58 of the upper arrays 62 are located in the oven housing 66 above the conveyor
40. The upper and Iowei' arrays on the two sides of the oven can be operated
mdef)egdcntly of each other. This ind.ependent array energization is useful when smaller
IGUs 14 are being processed. A first IGU 14 may be positioned on the left éide of the
oven 32 while a second IGU 14 1s placed on the right side of the oven 32. The lamps on
the left side of the oven apply heat to the IGU 14 on the left side of thé oven 32 and the
lamps on the right side of the oven 32 apply heat to the IGU 14.on the right side of the
oven 32, . . |

The arrays of lamps on the left and right side of the oven 32 can be operated in

unison when a largei‘ IGU 14 is being heated that spans both the left and the right sides of
the oven 32.

The la;thps of the lower arrays 60 can be operated in um"sori with the upper airays
62 or the lower afrays 60 may be operated independeﬁtly of the upper arrays 62. The
- lamps of the lower arrays 60 may be operated imndependently from the upper arrays 62
when the detector 36 detects two different types of lites 18 in the IGU 14. .

Figure 16 shows a lower array 60 and an upper array 62 of IR lamps 58 that are all
applyihg ‘cnergy to the IGU 14. In the exer;lplary embodiment, all the IR lamps 38 of the
upper array 60 and the lower ﬁay 62 apply energy to the IGU 14 whén the detector 36

detects an IGU 14 that is relatively opaque or reflective and, as a result, requires more

energy to heat the sealant 19.

. Figure 17 shm;vs an ﬁpper array 62 and a lower array 60 of IR lamps 58 wherein
half of the IR lamps 58 of the upper array 62 and the lower array 60 supply energy to the
1GU 14 to heat the sealant 19. Flgure 17 1s 111ustrat1ve of the number of lamps that may
be activated when the detector 36 detects an IGU 14 that is more transmissive or less

reflective and requn'es less energy to heat the sealant 19.

Figure 18 illustrates a lower array 60 with all of the IR lamps 58 supplymg energy

12
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to the lower pane 50 of the IGU 14 to heat the sealant 19 and half of the IR lamps 58 of
the upper array 62 suppling energy to the upper pane 52 of the IGU 14.: The IR lamps 58

of the upper array 62 and lower array 60 may be op erated in this manner when the
detector 36 detects an IGU 14 having a more opaque or reflective lower pane 50 that
requires more energy to heat the sealant 19 and a transmissive or less reflective upper
pane 52 that requires less energy to heat the sealant 19. It shoeld be apparent to those
skilled m the art that any number of lamps in the upper arraiz 62 or the lower array 60 can
be turned on to supply energy to the IGU 14 in response to detected optical properties.

In one embodlment the oven includes one or more sensors that detect the leading
- and trailing edges of the IGU being heated. Each lamp that supphes energy fo a given
IGU may tum on when the leading edge of the IGU reaches the lamp and each lamp may
turn off when the trailing edge passes the lamp. This is referred to as shadowing the IGU.

Referring to Figures 4-7, the illustrated cohveyor 40 mcludes four sections that
move IGUs 14 through the apparatus 10 for heating sealant 19. The s‘ections include an
inlet conveyor 68 that supplies IGUs 14 to an inlet 44 of the oven 32. An oven conveyor
72 that moves 1GUs 14 through the oven 32, a fransition conveyor 74 thdt moves 1GUs 14
from an outlet 76 of the oven 32 to an inlet 78 of the press 34 and an outlet conveyor 80
that moves pressed IGU5 14 away from the outlet 82 of the press 34. It should be readily
apparent to those skllled in the art that any surtable conveyor conﬁguratlon could be
employed | |

In the iliustrated embodiment, the inlet conveyor 68, transition conveyor 74 and
- outlet ccnveycr 80 each comprise a plurality of drive wheels 84 The drive wheels 84 are
rotatably connected to a conveyor table 86 by drive rods 88 Refernng to Figures 6 and 7,
the oven conveyor 72 compnses elongated driven rollcrs 90 that are rotatably mounted to
a support housing 92 of the oven 32. The dnven rollers 90 are positioned adjacent to the
infrared larni) 58 of the lower arrays 60. In the exemplary embodiment, the conveyor 40
is operated to move an IGU 14 along a path of travel through the oven 32, to the press 34,

and away from the press at a constant speed. In an altemate embodiment, the speed of the

conveyor 40 is controlled by the controller 42 in TESponse to a signal from the detector 3_6

13
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to vary the amount of energy supplied to the IGUs 14 that pass through the oven 32.
In the illustrated embodiment, the controller 42 1s coupled to the oven 32, the

press 34, the detector 36 and the conveyor 40. The controller 42 receives a signal from
the detector 36 that is indicative of an optical property or glass typé of the IGU 14 and -
adjusts the amount of energy supph’éd by the oven 32 to the IGU 14 in response to the
detected optical property or glass type. Referring to Figures 10 and 12, when a
transmittance detector 46 1s used, the signal provided by the transﬁiﬁance detector 46
varies with the detqcted transmiﬁance of the IGU 14, Referring to Figure 12, a higﬁér
output voltage providéd by the trénsmjttance detector to the controller 42 indicates a high
transmittance. A lower output voltage by the transmittance detector to the controller 42
indicatgs that a more opaque IGU _14 has been detected by the transmittance detector.

In the exémpla:ry embodiment, the controller compares the signzﬁ provided by the
transmittance detector to stored values or ranges that correspond to various IGU glass
configurations. For example, refefring to Figure 12, the signal provided by the
transmittance detector may fall within range 47, indicating an IGU having clear, single
strength lites is befng processed. As a second exalpple, the signal may fall within range
- 49, indicating that the IGU being processed has two lites made from double strength low-
- E glass. Each possible glass configuration n:iay be detecfed by the controller in this

ma\nner!

Referring to Figures 11 and 13, when a reflectivity detector 48 is used, a signal is
provided by the reflectivity detector 48 that is indicative of the reflectivity of the IGU 14.

A lower voltage output signal providéd by the reflectivity detector 48 to the contrbller 42

indicates that a less reflective IGU 14 is being processed. A higher voltage output signal
from the reflectivity detector 48 indicates that a more reflective IGU .14 1s being

l processed. . . | -

In the exemplary embodiment, the controller compares the signal provided by the
reflectivity detector to stored values or ranges that correspond 'to different IGU glass
configurations. For examp]e referring to Figure 13, the signal prOV1ded by the
reﬂectmty detector may fall within range 51, indicating an IGU havmg clear, single

14
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strength glass is being constructed. As a second example, the signal may fall within
range 53 mdmatmg that the IGU being processed has two lites made from single to
double strength low-E glass. Each possible glass conﬁguratlon can be detected and
classified by the controller in this manner. In one embodiment, a combination of
reflectivity and transmittance detectors are used. For example, on transmittance detector,
a reflectivity detector above the IGU path and a reﬂeetivity detector below the IGU path
. may be osed:
Referring to Figure 1'5 when a bar code reader 54 is used the bar code reader
“provides a signal to the controller 42 that indicates the glass type(s)of the IGU 14. In the
exemplary embodnnent the signal provided hy the bar code reader 54 to the controller 42
indicates the type of glass used for the lower pane 50 and the type of glass being used as
the upper pene 52. ' .

In the exemplary embodiment, the controller 42 uses the signal from the detector
36 to adjust the amount of energy supplied by the IR lamp 58 required to bring the sealant
19 of the IGU 14 to a proper melt temperature. In the exemplary embodiment, the |
controller 42 ad_]usts the amount of energy supplied by the IR lamps 58 by changing the
number of Iamps in the lower arrays 60 and upper arrays 62 that supply energy to the IGU
14. Flgure 16 illustrates all lamps of an upper array 62 and a lower array 60 providing '
energy to heat the sealant 19 of the IGU 14. The controller 42 would cause all the IR
lamps 58 of the iower array 60 and the upper aney 62 to supply energy to the IGU 14
when the sigoal provided by fhe detector 36 iodicates that the IGU 14 is relatively op aoue
or reflective. If the detector 36 1s oo’nﬁgored to detect the type of glass that the lower lite
50 and the upper lite 5 is made from, the controller 42 would czi:use all the IR lamps 58
o‘f the lower array 60 and the upper array 62 to supply energy to the IGU ‘.14 when the
signal .provi.ded by the detector 36 indicates that the glass of the lower pane 50 and the
' glass of the upper pane 52 is relatively opaque or reflective,

Figure .17 shows half of the IR lamps 58 of an upper anay 62 and a lower array 62
supplymg energy to heat the sealant 19 of the IGU 14. If the detector 36 is conﬁgured to

detect overall fransmittance of the IGU being processed, the controller 42 shuts off some

15
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of the IR lamps 58 in the upper array 62 and the lower énay 60 when the signal provided
by the detector 36 to the controller 42 indicates that the IGU 14 is more transmissive or
less reflective. If the detector 36 is configured to detect the type of giaSs that the lower lite
50 and the upper lite 52 is made from, the controller 42 would shut off some of the IR
lamps 58 of the lower array 60 and the upper érray 62 when ﬂle detector 36 indicates that
the glass of the lower pane S0 is more transmissive or less reflective and the glass of the
upper pane 52 1s more transmissive or less reflective.

Figure 18 illustrates an upper array 62 with some of the IR Iamps 58 applying
energy to the IGU 14 for heating the"s.ealant 19 and some of the IR lamps 58 turned off
and all of the lamps of the lower array 60 turned on. In the exemplary embodiment, when
the detector is configured to detect the type of glass that is.used for the upper lite 52 and
the type of glass that is used for the lowcf lite 50 the controller can supply different
amounts of energy from above an'd below the IGU. For example, in Figure 18, the
controller 42 turns all of the lamps that supply energy to one side of .the IGU 14 on when
the signal from the detector 36 indicates that the pane is relatively opaque or reflective
and turns some of the lamps of fhe second array off when the signal from the detector 36
1o the controller indicates that the other pane of the IGU 14 is morf; transmissive or less
reflective. The detector 36 may mclude transmittance detectors and reflectivity detectors
that provide signals to the controller 42 that allow the controller 42 to determine which
pane of the IGU 14 is more opaque or reflective. When a bar code fea_dqf 18 ﬁséd to detect
the types of glass ﬁsed in the IGU 14 the signal provided from the bar code reader to the

controller 42 allows the controller 42 to determine which pane of the IGU 14 requires
- more energy to heat the sealant 19 of the IGU 14.

In the eXemplary embodiment, the controller 42 operates the érrays on the Ieft side
of the oven 32 independently of the arrays on the right side of the m)en 32 when thé IGUs
14 being processed do not overlap both arrays. In the exemplary embodiment, the
controller 42 operates on the left and right side of the oven 32 Whel; the IGU 14 being

processed overlaps both arrays.

16



CA 02723052 2010-11-29

Press

IGUs 14 are provided by the conveyor 40 from the oven 32 to the press 34. In the
illustrated embodiment, the press 34 includes a displacement transducer 04 and adjustable
pressing members 96 that are coupled to the controller 42. In an alternate embodiment,

the drsplaccment transducer 1S ontutted when a bar code reader 54 is included. In this

‘ embodiment, the bar code mcludes the pressed IGU thlclmess which is used by the

controller to set the press spacing. |
" The illustrated pressing members 06 are elongated rollers. Howci/er, it should be
readily apparent to those skilled in the art that other pressing means, for examﬁle,
adjustable beltc.could be used n place bf rollers. Referring 10 Figures 3, 5 and 14, the

displacement transducer 04 is mounted above the conveyor 40 before the inlet 44 to the "
' oven 32 in the illustrated embodiment. It should be apparent to those skilled m the art
that the diSplacement transducer 94 could be positioned at any poi:ot before the inlet 78 to
the press 34. The dléplacement transducer 94 includes a roller 98 that engages an upper
“surface 100 of the IGU 14. The displacement transducer 94 measures a pre-pressed
thickness T* of IGUs 14. The displacement transducer 94 provides a signal to the
controller 42 that indicates the pre-pressed thickness T’ of the IGU 14. It should be
apparent'to those skilled in the art that the pre-pressed thickness T of the IGU 14 could
be manually entered to the controller 42 or, when a bar code reader 54 1s included, the
IGU 14 thickness T is included in the bar code.

The controller 42 is coupled to the displacement transducer 94 . The controll'er 42

1s programmed to compare the measured prc-pressed thickness T° of the IGU 14 with a
stored set of ranges of pre-pressed tluclcnesses T that correspond to aset of IGU 14 .
pressed IGU thicknesses T. The pressed IGU thickness T is the ﬁnal thickness of a
pressed IGU. The controller 42 selects one pressed thickness T from the set of IGU 14

pressed tlucknesses that. corrcsponds to the pre-pressed tluclcness 1” measured by the
transducer 94,

For example, pre-pressed IGUs 14 having pre-press ed thicknesses ranging from

0.790 to 0.812 inches may correspond to a pressed IGU having a pressed thickness T of

1.7
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0. 75 0 inches. As aresult, for a pre-pressed IGU 14 having a thickness of 0.800 measured
by the displacement transducer 94, the controller 42 sets the distance between the

pressing members 96 of the press 34 to press an IGU 14 having a pressed thickness T of
0.750 inches. Typically, IGUs are made in distinct thicknesses. For example, 3/8 inch, Y4
inch, .0625 inch, 3/4 inch, .875 inch, 1 inch, etc. IGUs may be made at a parlicular plant. |
Each of these discrote thicknesses T has a corresponding range of pre-pressed thicknesses
T°. Each IGU thickness T will have an associated range of pre-pressed thicknesses T’
that allow the displacement transducer 94 and the controller 42 to determine the IGU
thickness being pressed. The controller uses the stored set of ranges of pre-pressed
' thlclcoesses T" and correspondmg IGU pressed tluclcnesses to set the spacmg between the
pressing members. '

The IGU thickness detechon scheme dlsclosed 1S compatlble with any type of

press. The Illustrated press 34 includes three pairs of rollers 96 that are spaced apart by a
distanice controlled by the controller 42. Referring to Figures 5 and 7, the three pairs of

rollers 96 are rotatably mounted in a cabinet 102. Referring to Figure 8, the illustrated
-. rollers 96 are elongated and extend across substantially the entire width of the press 34.
In operation, a pre-pressed IGU 14 moves along the conveyor 40 to a position
below the detector36 and into contact with the displacement transducer 94 An optical
property or glass type(s) of the IGU 14 is detected with the detector 36. The detected
optical property or glass.type(s) 1s indicative of the armount of energy requlred to heat the
- sealant 19. The pre-pressed thickness T’ of the IGU 14 being processed is measured with
the displacement transducer 94. The pre-pressed IGU is moved mto the oven 32, between
the upper and lower arrays 60, 62 of IR lamps 58. The controller 42 changes a number of
lamps in the upper -and lower arrays 60, 62 that supply energy to the IGU 14 in response
to the detected optical property or glass type(s). The controller compares the measured
pre-pressed thickness T’ of the IGU 14 with a set of ranges of pre-pressed thicknesses
that correspond to a set of IGU pressed thicknesses. The controller then selects one
. pressed thickness from the set of pressed thicknesses that corresponds to the measured

pre-pressed IGU thickness. The controller then adjusts the distance between the

18
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adjustable rollers 96 of the press 34 to the selected IGU pressed thickness T. In the
'exémplary embodhnenf, the rollers'of the press are movéd up and down by a screw jack
coupled to a servo motor. In one .embodiment, a' sensor such as a LVDT, is nsed tb
monitor the distance between the rollers. The conveyor moves the IGU 14 out of the
oven 32 and into the 'pr'és‘,s 34, The rollers 96 of the press 34 rotate to press the IGU 14 to
the selected thickness T and move the IGU 14 to the outlet 82 of the press. The outlet
conveyor 80 ‘moves the IGU 14 away from the outlet 82 of the press. |

Although the present invention has been described with a degree of particularity,
it 15 the intent that the invention include all modiﬁcaﬁoné and alterations falling' within

the spiﬂt or scope of the appended claims.
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CLAIMS:

1. A method of applying energy to sealant of an insulating glass unit,
comprising:

a) detecting an optical property of said insulating glass unit;

b) positioning said insulating glass with respect to an energy source; and
C) adjusting an amount of energy supplied by said energy source to said
insulating glass unit in response to said detected optical property to adjust an

amount of energy applied to said sealant of said insulating glass unit.

2. The method of claim 1, wherein said detected optical property is

transmittance.

3. The method of claim 1, wherein said detected optical property is

reflectivity.

4, The method of claim 1, wherein said optical property is detected by

scanning a bar-code associated with said insulating glass unit.

5. The method of claim 1, wherein said energy source comprises a plurality
of infrared lamps and an amount of infrared energy supplied by the lamps is
adjusted by changing a number of said infrared lamps that supply energy to

said insulating glass unit.

6. The method of claim 1, wherein said insulating glass unit is moved at a

uniform speed with respect to said energy source.

7. A method of applying energy to heat sealant of an insulating glass unit,
comprising:
a) detecting an optical property of said insulating glass unit;

b) moving said insulating glass unit at a uniform speed between first and

second arrays of infrared lamps; and

C) changing a number of said infrared lamps that supply energy to said

20
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insulating glass unit in response to said detected optical property to adjust an

amount of energy supplied to said insulating glass unit to heat said sealant of

said insulating glass unit.

5 8. The method of claim 7, wherein said detected optical property is

transmittance.

9. The method of claim 7, wherein said detected optical property is

reflectivity.

10
10. The method of claim 7, wherein said optical property is detected by

scanning a bar-code associated with said insulating glass unit.

11. The method of claim 7, wherein an optical property of a first pane of said
15 insulating glass unit is detected and a number of lamps of said first array that

supply energy is changed in response to said detected optical property of said

first pane.

12. The method of claim 7, wherein an optical property of a first pane of said
20 insulating glass unit is detected and a number of lamps of said first array that

supply energy is changed in response to said detected optical property of said

first pane and an optical property of a second pane of said insulating glass unit

is detected and a number of lamps of said second array that supply energy is

changed in response to said detected optical property of said second pane.

25
13. A method of applying energy to sealant of an insulating glass unit,
comprising:
reading a bar code to identify a type of glass used in the insulating glass
unit;
30 positioning said insulating glass unit with respect to an energy source

having an array of individually energizable lamps in proximity to the insulating

glass unit; and,
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adjusting an amount of energy supplied by said energy source to treat
the sealant of said insulating glass unit in response to said type of glass

identified by energizing a controlled number of lamps of the array based on the

type of glass obtained by reading the bar code.

14. The method of claim 13 wherein the insulating glass unit comprises an
inner and an outer pane of glass and wherein the bar code indicates a type of
glass for each pane and further wherein the energy source comprises first and
second arrays of individually energizable lamps positioned on opposite sides of
the insulating glass unit and the number of energized lamps in each of the first
and second arrays is adjusted based on the type of glass of the inner and outer

pane obtained by reading the bar code.

15. A method of applying energy to sealant of an insulating glass unit,
comprising:

a) scanning a bar code associated with said insulating glass unit;

b) moving said insulating glass unit with respect to an energy source at a

controlled speed; and
C) as the insulating glass unit moves with respect to said energy source,

activating said energy source to supply an amount of energy to said

insulating glass unit related to information on said bar code and thereby
control application of energy applied to said sealant of said insulating

glass unit.

16. The method of claim 15 wherein said energy source comprises a plurality
of infrared lamps and an amount of infrared energy supplied by the lamps is

adjusted by changing a number of said infrared lamps that supply energy to

said insulating glass unit.

17. The method of claim 15 wherein said insulating glass unit is moved at a

uniform speed with respect to said energy source.

22



CA 02723052 2013-05-24

18. A method of applying energy to heat sealant of an insulating glass unit,

comprising:
a) scanning a bar code associated with said insulating glass unit to detect

an optical property of said insulating glass unit;
5 b) moving said insulating glass unit at a uniform speed between first and

second arrays of infrared lamps; and
C) changing a number of said infrared lamps that supply energy to said

insulating glass unit in response to said detected optical property to

adjust an amount of energy supplied to said insulating glass unit in to

10 heat said sealant of said insulating glass unit.

19. The method of claim 18 wherein an optical property of a first pane of said
insulating glass unit is detected and a number of lamps of said first array that

supply energy is changed in response to said detected optical property of said

15 first pane.

20. The method of claim 18 wherein an optical property of a first pane of said

insulating glass is detected and a number of lamps of said first array that

supply energy is changed in response to said detected optical property of said
20 first pane and an optical property of a second pane of said insulating glass unit

is detected and a number of lamps of said second array that supply energy Is

changed in response to said detected optical property of said second pane.
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