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54) PROCEDE ET APPAREIL D’ ASSEMBLAGE DE STRUCTURES

DE VITRES SUR MESURE

349) METHOD AND APPARATUS FOR ASSEMBLING CUSTOM

GLASS ASSEMBLIES

(57) La présente invention se rapporte a un procede et a
un appareil d’assemblage d un petit nombre de doubles-
vitrages 1solants fabriqués sur mesure dans lesquels des
dispositifs d’espacement peuvent avoir différentes
largeurs, et des vitres de differentes structures peuvent
avolrr des tailles differentes. Selon un procede de

I*I Industrie Canada  Industry Canada

(57) The present mmvention provides a method and
apparatus for assembling a small number of custom
sealed double glazing units 1n which spacers can have
different widths and panes of different assemblies can be
differently sized. In accordance with one method of the
invention, a spacer (31) having sealant (34) on opposing
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["1nvention, un dispositif d’espacement (31) comportant
un matériau d’etancheité sur ses surfaces opposces est
f1x¢€ a une premicre vitre (21) et un €lement €lastique (40)
est positionne le long d’une partie du dispositif
d’espacement. Une seconde vitre (26) est positionnee au-
dessus du dispositif d’espacement de sorte qu’elle adhere
particllement a ce dernier pour former un espace (36)
entre les wvitres, sur le pourtour duquel est fixe le
dispositit d’espacement, I’¢lément ¢lastique empéchant
tout contact avec le dispositif d’espacement de fagon a
maintenir un vide entre une partie du dispositif
d’espacement et la seconde vitre. L ensemble obtenu est
déplace dans une chambre de mouvement de gaz (60),
I"air est ¢€vacu¢ de la chambre et ¢galement, par
consequent, de 1'espace entre les vitres. Un gaz ayant un
coefficient de conductivite thermique inférieur a celui de
I”air est introduit dans la chambre et par cons€équent dans
[’espace entre les vitres, et les vitres sont serrees les unes
contre les autres pendant une certamne durée dans la
chambre de mouvement d’air afin de comprimer
I’¢lement €lastique et de fixer la seconde vitre sur toute
la surface du dispositif afin de fermer hermetiquement
I’espace entre les vitres.
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surfaces thereof 1s adhered to a first glass pane (21) and
a resilient member (40) 1s positioned alongside a portion
of the spacer. A seond glass pane (26) 1s positioned over
the spacer so that 1t 1s partially adhered to the spacer to
define an interpane space (36) around which the spacer 1s
adhered, but with the resilient member preventing
contact with the whole of the spacer, so maintaining a
gap between a portion of the spacer and the second glass
pane. The resulting assembly 1s moved into a gas
exchange chamber (60), and air 1s removed from the
chamber and accordingly also the imnterpane space. A gas
having a coefficient of thermal conductivity lower than
that of air 1s introduced into the chamber and accordingly
also the interpane space, and the glass panes are pressed
together while 1n the gas exchange chamber to compress
the resilient member and adhere the second glass pane to
all of the spacer to seal the interpane space.
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(57) Abstract

The present invention provides a method and apparatus for assembling
a small number of custom sealed double glazing units in which spacers can
have different widths and panes of different assemblies can be differently
sized. In accordance with one method of the invention, a spacer (31) having
sealant (34) on opposing surfaces thereof is adhered to a first glass pane (21)
and a resilient member (40) is positioned alongside a portion of the spacer.
A seond glass pane (26) is positioned over the spacer so that it is partially
adhered to the spacer to define an mterpane space (36) around which the
spacer is adhered, but with the resilient member preventing contact with the
whole of the spacer, so maintaining a gap between a portion of the spacer and
the second glass pane. The resulting assembly is moved into a gas exchange
chamber (60), and air is removed from the chamber and accordingly also the
interpane space. A gas having a coefficient of thermal conductivity lower than
that of air is introduced into the chamber and accordingly also the interpane
space, and the glass panes are pressed together while in the gas exchange
chamber to compress the resilient member and adhere the second glass pane
to all of the spacer to seal the interpane space.
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METHOD AND APPARATUS FOR
ASSEMBLING CUSTOM GLASS ASSEMBLIES

The present invention relates to a method and apparatus for assembling

a small number of custom glass assemblies which may not have uniform sizes
or shapes, and filling the glass assemblies with an insulating gas having a
thermal conductivity that is less than that of air.

Conventional multi-pane insulating glass assemblies generally have two
substantially parallel, spaced apart panes which are separated by a peripheral
spacer. The spacers commonly are formed metal tubes constructed so as to
have two flat, substantially parallel sides facing the interior surfaces of the
panes. The interior surfaces of the panes are bonded to the sides of the
spacer by a sealant material such as polyisobutelyne. To enhance the thermal
resistance across such glass assemblies, the interpane space between the
panes is filled with an insulating gas having a thermal conductivity that is less
than that of air.

Glass assemblies are generally either uniform production line
assemblies or custom made assemblies. Uniform production line glass
assemblies are made in large quantities and all of the assemblies have the
same size and shape. Because of the repetition involved in making uniform
glass assemblies, it is generally cost effective to develop specific
manufacturing assembly lines to manufacture large quantities of a single type
glass assembly. Custom assemblies, on the other hand, are generally
manufactured in very small quantities as low as a single assembly, and each
assembly may have a unique size and shape.

The interpane space of a multi-pane glass assembly is filled with an
insulating gas by drawing a vacuum to remove the air within the interpane
space before both panes are sealed to the spacer, and then replacing the air
with an insulating gas such as argon. After the interpane space is filled with
an insulating gas, the panes are sealed to the spacer so that the gas does not

escape into the atmosphere.
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Several methods and apparatuses exist for assembling and replacing
the air in a plurality of uniform glass assemblies. One method is disclosed in
5 U.S. Patent No. 5,017,252, entitted METHOD FOR FABRICATING
INSULATING GLASS ASSEMBLIES, and another method and apparatus is
disclosed in U.S. Patent No. 4,780,164, entitted METHOD FOR PRODUCING
GAS-CONTAINING INSULATING GLASS ASSEMBLIES. Several uniform
glass assemblies may be simultaneously filled with gas in a single gas
10 exchange cycle because the uniformity of the assemblies allows them to be
arranged adjacent to one another so that the spacers are aligned with one
another. The panes of each assembly are compressed against the adhesive
on the spacer under either the weight of the adjacent assemblies or by a
single hydraulically actuated platen. By arranging the assemblies so that the
15 spacers are aligned with one another, the compressive forces are borne by
the spacers and the glass aligned with the spacers. Accordingly, the only
portions of the panes of a uniform glass assembly that bear any loading are
those that are supported by the spacers. Yet, when custom glass assemblies
are arranged in the same manner, there will be an unsupported portion in the
20 larger of two adjacent panes because the spacers cannot be aligned. As
such, conventional methods and devices for filling a plurality of uniform gas
assemblies are not useful for filling custom glass assembilies.
Another device for assembling and filling glass assemblies one at a
time Is disclosed in European Patent No. 0 056 762. The device disclosed in
29 European Patent No. 0 056 762 includes a series of rollers inclined at an
angle and an inclined surface which provides an air bearing to transport a
single pane of glass and a spacer into a gas exchange chamber. The gas
exchange chamber has a pivoting platen which carries the second pane. The
first pane and spacer are moved into the chamber opposite the platen, and
30 after an insulating gas has been exchanged for the air in the chamber, the
second pane is pressed against the spacer to seal the interpane space
between the panes. The device shown European Patent No. 0 056 762 does
not adequately seal custom glass assemblies having spacers of different

widths without requiring significant adjustments of the pivoting platen.
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Moreover, it is difficult to properly align the first and second panes of custom
glass assemblies in the device shown European Patent No. 0 056 762
because at least one of the panes is fixed to the platen before it is pressed
against the spacer. As such, the other pane must be positioned on the rollers
and the air bearing without knowing the precise alignment with the pane
carried by the spacer. Because of the difficulty in aligning the panes, it would
appear that experimentation is required to use the device discussed in
European Patent No. 0 056 762 to properly align the panes of a custom glass
assembly.

't would be advantageous to provide a method and apparatus for
quickly assembling a small number of custom insulating glass assemblies and

filling such glass assemblies with an insulating gas.

SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided a method of
assembling custom multi-pane glass assemblies, preferably sealed double
glazing units, in which a spacer having sealant on opposing surfaces thereof
Is adhered to a first glass pane to define an interpane space around which the
spacer Is adhered, characterized in that a resilient member is positioned
alongside a portion of the spacer outside the interpane space, positioning a
second glass pane over the spacer so that it is partially adhered to the spacer
but with the resilient member preventing contact with the whole of the spacer
SO maintaining a gap between a portion of the spacer and the second glass
pane, moving the resuiting assembly into a gas exchange chamber, removing
air from the chamber and accordingly also the interpane space, introducing a
gas having a coefficient of thermal conductivity lower than that of air into the
chamber and accordingly also the interpane space, and pressing the glass
panes together while in the gas exchange chamber to compress the resilient
member and adhere the second glass pane to all of the spacer to seal the
iInterpane space.

Also according to another aspect of the invention there is provided an

apparatus for assembling custom multi-pane glass assemblies, preferably

sealed double glazing
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units, comprising a lay-up system having rolier means onto which a first glass
pane is laid to support it and for transporting that spacer from the lay-up
station, a spacer having sealant on opposing surfaces thereof being adhered
to that glass pane at the lay-up station to define an interpane space around
which the spacer is adhered, a resilient member being positioned alongside a
portion of that spacer outside the interpane space, and a second glass pane
being positioned over the spacer with its lower edge supported by the roller
means so that the second glass pane is partially adhered to the spacer but
with the resilient member preventing contact with the whole of the spacer so
maintaining a gap between a portion of the spacer and the second glass
pane, a gas exchange chamber into which the resulting assembly is moved
from the lay-up station, means for removing air from the chamber, means for
introducing a gas having a coefficient of thermal conductivity lower than that
of air into the chamber, a platen in the gas chamber, and means for méving
that platen against thé second glass pane to compress the resilient member
and adhere the second glass pane to all of the spacer to seal the interpane
space.

The present invention provides a method and apparatus for quickly
assembling a small number of custom insulating glass assemblies in which the
spacers are not necessarily the same width and the panes of different
assemblies are not necessarily the same size or shape. The method includes
providing an assembly line having a lay-up station, a gas exchange chamber
and roller means for transporting a glass assembly from the lay-up station to
the gas exchange chamber. The gas exchange chamber has a support
surface to receive the glass assembly and at least one movable platen. The
method continues by providing first and second glass panes which each have
a bottom edge, a top portion, an interior surface and an exterior surface. A
spacer which has a sealant disposed on opposing sides thereof, and a
resilient member which has a width larger than the width of the spacer are
also provided. The component parts of a glass assembly and the resilient
member are then partially assembled by adhering the panes to the spacer

while maintaining a gap between a portion of the spacer and one of the
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panes, and positioning the resilient member between the panes outwardly of
the spacer to maintain the gap. The partially assembled glass assembly is
then translated into the gas exchange chamber where a vacuum is drawn so
as 1o remove substantially all of the air within an interpane space through the
gap. A gas having a coefficient of thermal conductivity lower than that of air
Is then admitted into the gas chamber until the interpane space is filled with
the gas. The platen is then moved within the gas exchange chamber so as to
compress the resilient member and sealingly adhere the interior surface of the
second pane to the spacer, thereby eliminating the gap and substantially

sealing the interpane space. The method concludes by removing the resilient

member from the glass assembly.

In a preferred embodiment of the invention, a press station is provided
after the gas exchange chamber. The method of this embodiment includes
further compressing the panes against the spacer to obtain the desired
thickness of adhesive on both sides of the spacer.

In addition, according to another preferred embodiment, the
compressed resilient member is removed and a sealant is applied across at

least a portion of the width of the spacer around the exterior perimeter
thereof.

The apparatus for assembling'a small number of custom insulated
muilti-pane glazing units and filling the glass assemblies with an insulating gas
includes a resilient member positionable between first and second panes of a
glass assembly, a lay-up station and a gas exchange chamber. The lay-up
station has a roller means for transporting the glass assembly from the lay-up
station. The glass assembly is partially partly assembled on the lay-up station
by adhering the panes to a spacer while maintaining a gap bétween a portion
of the spacer and one of the panes, and positioning the resilient member
between the panes outwardly of the spacer to maintain the gap. The gas
exchange chamber is for replacing air within an interpane space between the
panes of the glass assembly with an insulating gas having a coefficient of
thermal conductivity that is less than that of air. The gas exchange chamber

has a roller means and a support surface to receive the glass assembly, a
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vacuum for removing substantially all of the air within the chamber and the
interpane space, a gas supply for filling the interpane space with the
insulating gas and at least one platen positioned opposite the support surface.
The platen is positionable opposite the glass assembly and is engageable with
the second pane for compressing the resilient member so as to sealingly
adhere the panes to the spacer, thereby eliminating the gap and sealing the
interpane space.

In a preferred embodiment of the invention, a press station is provided
after the gas exchange chamber. The press station includes a roller means
and a support surface to receive the glass assembly from the gas exchange
chamber, and at least one press plate positioned opposite the support
surface. At least one actuator is attached to the plate for moving the plate
towards the support surface. The plate is controlled in a manner to precisely
determine the distance that the plate is driven.

The invention will now be described, by way of example, with
reference to the accompanying drawings, in which:

Figure 1 is a perspective view of an apparatus in accordance with the
invention;

Figure 2 is a front elevational view of the apparatus of Figure 1;

Figure 3 is another front elevational view of the apparatus of Figure 1;

Figure 4 is a partial cross-sectional side elevational view of a lay-up
station of the apparatus of Figure 1 taken along line 4-4;

Figure 5 is a partial cross-sectional side elevational view of a lay-up
station of the apparatus of Figure 1 taken along line 5-9;

Figure 6 is a partial cross-sectional side elevational view of a gas
exchange chamber of the apparatus of Figure 1 taken along line 6-6;

Figure 7 is another partial cross-sectional side elevational view of the
gas exchange chamber of Figure 6;

Figure 8 is another partial cross-sectional side elevational view of the
gas exchange chamber of Figure 6;

Figure 9 is a partial cross-sectional elevational view of a press station

of the apparatus of Figure of Figure 1 taken along line 9-9;
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Figure 10A is a partial perspective view of a resilient member in
accordance with the invention in a fully expanded condition;

Figure 10B is a partial perspective view of the resilient member of
Figure 10A in a compressed condition;

Figure 11A is a perspective view of another resilient member in
accordance with the invention in a fully expanded condition; and

Figure 11B is a perspective view of the resilient member of Figure 11A
In a compressed condition. |

Figure 1 depicts an apparatus 10 in accordance with the invention for
assembling a small number of custom glass assemblies which may not have
uniform sizes or shapes, and filling the glass assemblies with an insulating
gas. The apparatus includes a lay-up station 50, a gas exchange chamber
60, a press station 80 and a lay-down station 100.

The lay-up station 50 includes a frame 51 which rests on a number of
legs 52. A plurality of first rollers 53 are positioned at the bottom of the
frame 51 and each roller is rotated about an axis that is inclined at an acute
angle relative to the horizontal axis x. A plurality of second rollers 54 are

positioned at an acute angle relative to the vertical axis y and rotated about

an axis that is substantially normal to the axis of rotation of the first rollers
93. The second rollers 54 are generally elongated rods that extend from just
above the first rollers 53 to the top of the frame 51, and each roller 54 may
have a number of protective bands 55 positioned circumferentially about the
exterior of the roller at intervals along its Iength. The protective bands 55
may be made from rubber or otHer shock absorbing materials that have a
sufficiently high coefficient of friction to allow a pane 21 to rotate the rollers
54 as it is translated to the gas exchange chamber 60.

The gas exchange chamber 60 is positioned immediately down-line
from the lay-up station 50, and the press station 80 is positioned immediately
down-line from the gas exchange chamber 60. In Figure 1, the gas exchange
chamber 60 and press station 80 are viewed from the front which shows the
platen wall 61 of the gas exchange chamber 60 and the press plates 90 and

actuators 91 of the press station 80.
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The lay-down station 100 is down-line from the press station 80. The
lay-down station is similar to the lay-up station 50, in that it has a plurality of
first rollers 103 and second rollers 104 that are positioned the same as the
roller 53 and 54 of the lay-up station. As with the lay-up station 50, the
second rollers 104 of the lay-down station 100 may also have a number of
protective bands 105 of shock absorbing material positioned circumferentially
around the rollers 104 along their length. The lay-down station 100 also
includes a pivoting frame 101 which may be rotated so that the second
rollers 104 define a plane which is generally parallel to the plane defined by
the horizontal axis x.

Figure 2 is a front elevation view of the apparatus 10 showing the
fixed structure of the gas exchange chamber 60 and the press station 80
without the platen wall 61 or the press plates 90. Three glass assembilies 20,
20’ and 20’’ of different sizes and shapes are shown initially resting on the
first rollers 53 and the second roller 54 in a partly assembled state. The glass
assemblies may be easily moved from the lay-up station 50 to the gas
exchange chamber 60 by first rolling the assemblies along the rollers 53 and
54 until the assemblies engage the rollers 63 and support surface 64 of the
gas exchanger 60. The rollers 63 are rotated about an axis that inclined at an
angle to the horizontal axis x, which is preferably the same angle of
inclination as that of the rollers 53. The support surface 64 is inclined at an
angle relative to the vertical axis y and is positioned substantially normal to
the axis about which the roller 63 rotate.

A number of orifices 65 are positioned through the support surface for
directing pressurized air through the support surface 64 to provide an air
bearing upon which the glass assemblies 20, 20’ and 20’’ may be translated
while they are in the gas exchange chamber 60. The orifices may be
separately connected to individual air lines, or they may be positioned on a
wall of a plenum chamber.

The fixed structure of the press station 80 is similar to that of the gas
exchange chamber 60. The glass assemblies may be easily moved from the

gas exchange chamber 60 to the press station 80 by moving the assemblies
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along the rollers 63 and support surface 64 of the gas exchanger 60 until
they reach the rollers 83 and support surface 84 of the press station 80. The
rollers 83 are also rotated about an axis that is inclined at an angle to the
horizontal axis x, which is preferably the same angle of inclination as that of
the rollers 53 and 63. The support surface 84 is inclined at an angle relative
to the vertical axis y and is positioned substantially normal to the axis about
which the roller 83 rotate.

A number of orifices 85 are positioned through the support surface 84
for directing pressurized air through the support surface 84 to provide an air
bearing upon which the glass assemblies 20, 20’ and 20’ may be translated
while they are in the press station 80. The orifices 85 may be separately
connected to individual air lines, or they may be positioned on a wall of a
plenum chamber.

Figure 3 depicts another front elevational view of the apparatus 10 in
which the platen wall 61 and the press plates 90 are positioned with respect
to their fixed structures. The gas exchange chamber 60 further includes a
pressurized gas supply 68 and a vacuum pump 66. When the gas exchange
chamber 60 is closed and sealed, air is removed by activating the vacuum
pump 66 and opening valve 67. After substantially all of the air is removed
from within the gas exchange chamber 60, valve 67 is closed and valve 69 js
opened so that a pressurized gas having an thermal conductivity that is less
than that of air is forced into the gas exchange chamber. In a preferred
embodiment, a vacuum of about 0.01 - 0.05 atmospheric pressure is drawn
within the gas exchange chamber 60 and the insulating gas is fed into the
chamber until the pressure within the chamber is between O - 2 DSi.

The method and operation of a preferred embodiment of the invention
are best shown in Figures 4-10A and 10B. Figure 4 is a cross-sectional side
elevation view of a first pane 21 of glass positioned on the rollers 53 and 54
ot the lay-up station 50. The pane 21 has an interior surface 22, an exterior
surface 23, a bottom edge 24 and a top portion 25. The rollers 53
supportively abut the bottom edge 24 and the protective bands 55

supportively abut the exterior surface 23. As best shown in Figure 4, the
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axis about which the roller 53 rotate is positioned at an acute angle a with
respect to the horizontal axis x and the rollers 54 rotate about an axis that is
substantially normal to the axis of rotation of the rollers 53.

Figure 5 is a cross-sectional side elevation view of a partly assembled
glass assembly 20 positioned on the rollers 53 and 54 of the lay-up station
50. A spacer 31 with an adhesive 34 spread in a thin 'Iayers on first and
second sides 32, 33, respectively, is attached along the full length of its first
side 32 to the interior surface 22 of the first pane. The adhesive 34 is
oreferably polyisobutelyne, but other adhesives may be used. A second pane
26, which has a interior surface 27, an exterior surface 28, bottom edge 29
and a top portion 30 is positioned in a partly assembled state on the rollers
53. The second pane 26 is positioned on the lay-up station 50 so as to
contact the adhesive 34 on the second side 33 of the spacer 31 only on a
portion of the interior surface 27 that is just above the bottom edge 29.
Additional portions of the interior surface 27 of the second pane 26 are
prevented from contacting the adhesive 34 on the second side 33 of the
spacer 31 by positioning a resilient member 40 in a corner of the partly
assembled glass assembly 20 between the top portion 30 of the interior
surface 27 of the second pane 26 and the top portion 25 of the interior
surface 22 of first pane 21. By positioning the resilient member 40 between
the first and second panes, a gap 49 is created between the second side 33
of the spacer 31 and the interior surface 27 of the second pane 26 along
three legs of the spacer.

The resilient member 40 may be a rectilinear cube of foam, a spring or
a C-shaped plastic member that buckles under added pressure. The resilient
member 40 has a sufficient load deflection factor to maintain the gap 49
between the panes until the interior surface 27 of the second pane 26 is
pressed against the adhesive 34 on the second side 33 of the spacer 31.
Yet, the load deflection factor of the resilient member 40 is low enough that
the resilient member will not separate the interior surface 27 of the second

pane 26 from the adhesive 34 on the second side 33 of the spacer under the

load of the second pane 26 and the bonding friction of the adhesive 34.
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The ‘load deflection factor of the resilient member 40 necessary to
operate the method and apparatus of the invention vary depending upon the
angle at which the glass assemblies are inclined, the mass of the panes and
the adhesiveness of the adhesive. Accordingly, different resilient members
40 may be necessary to effectively operate the invention in light of the
number of different sizes and shapes of custom glass assemblies.

Referring to Figures 6 and 7, a partly assembled glass assembly 20 is
shown positioned in the gas exchange chamber 60. The platen wall 61 is
pivoted about a bracket 74 by an actuator 73 and link assembly 72 between
an open position as shown in Figure 6 and a closed position as shown in
Figure 7. When the platen wall 61 is in the open position, air may be forced
through the orifices 65 in the support surface 64 to create and air bearing 78.
A partly assembled glass assembly 20 may be translated on the air bearing
/8 over the support surface 64 until it is positioned opposite a platen 70.

After the partly assembled glass assembly 20 is appropriately
positioned opposite a platen 70 within the gas chamber 60, the platen wall
61 is closed to seal the gas exchange chamber as shown in Figure 7. Airis
then removed from within the sealed gas exchange chamber and an insulating
gas is bled into the chamber as described above. As the vacuum ié drawn in
the gas exchange chamber 60, air is also removed from within the interpane
space 36 of the glass assembly 20 through the gap 49. Similarly, as the
insulating gas is bled back into the gas exchange chamber 60, the insulating
gas passes through the gap 49 and fills the interpane space 36. The pressure
of the insulating gas in the chamber, and thus the iInterpane space 36 as well,
may be varied from 0-2 psi in order to ensure that the interpane space is
adequately filled with the insulating gas and to obtain a desired distance
between the panes. It will be appreciated that the distance between the
panes under atmospheric conditions may be increased by pressurizing the gas
in the interpane space to ébove atmospheric pressure before the gap 49 is
closed. Accordingly, the distance between the panes of the glass assembly
may be adjusted by pressurizing the interpane pace 36 with the insulating gas

to a predetermined pressure.
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Referring to Figure 8, after the interpane space 26 has been filled with
an insulating gas, it is sealed by driving the platen 70 against the exterior
surface 28 of the second pane 26. As the platen 70 drives the second pane
26, the second pane compresses the resilient member 40 until the top portion
30 of the interior surface 27 contacts and compresses the adhesive 34 on the
second side 33 of the spacer 31. In order to adequately seal and adhere the
interior surface 27 to the adhesive 34, the second pane should be driven until
the adhesive is approximately 0.015 to 0.020 inches thick. The interpane
space 36 is sealed from the outer environment once the interior surface 27/ of
the second pane sufficiently compresses the adhesive 34, and the seal is
maintained after the platen 70 is removed from the second pane 26 since the
compressed resilient member 40 is not so resilient as to overcome the weight
of the second pane 26 and the bonding friction of the adhesive 34.

The platen 70 may be driven by one or more hydraulic actuators 71.
The gas exchange chamber 60 generally has a number of individually operable
platens 70, each of which engages only a single glass assembly 20. By
having a number of individually controlled platens 70, several different
custom glass assemblies 20, 20’ and 20’’ may be partly assembled on the
lay-up station 50 and then simuitaneously filled with an insulating gés in a
single cycle.

Referring to Figure 9, a gas filled glass assembly 20 is shown
positioned in the press station 80. One of the linear actuators 91 is shown
attached to the press plate 90 in Figure 9, but in a preferred embodiment a
linear actuator is positioned in each corner of the press plate 90 as shown In
Figures 1 and 3. Each linear actuator 91 is attached to the frame of the press
station by at least one bracket 92. The linear actuators may be hydraulic
cylinders, pneumatic cylinders, electric servo-motors or any other type of
actuator that can linearly drive a rod a precise distance. The linear actuators
91 move the press plates QO in a direction which is parallel to the longitudinal
axis of the actuators and substantially normal to the support surface 84.

In operation, a sealed glass assembly 20 is positioned opposite a press

plate 90 in the press station 80 on an air bearing in the same manner that a
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partially assembled glass assembly is positioned opposite a platen 70 in the
gas exchange chamber 60. Once a glass assembly is properly positioned, the
linear actuators 91 drive the press plate 90 against the exterior surface of the
second pane 26 to further compress the adhesive 34 until it is about 0.010
inches thick. The purpose of the press assembly 80 is to more accurately
compress the panes and adhesive together to form a thin, uniform layer of
adhesive 34 around the full length of the spacer 31. Accordingly, it is
important that the actuators 91 be able to precisely control the distance that
the press plate 90 is driven.

The positioning and use of the resilient member 40 is better understood
by referring to Figures 10A and 10B. Figure 10A shows a foam resilient
member 40 fully expanded so that the gap 49 is formed between the interior
surface of the second pane 26 and the adhesive 34 on the second side of the
spacer 31. After the second pane 26 is driven against the adhesive 34 as

described above, the resilient member 40 is compressed between the panes

21, 26 at an intermediate portion 41 as shown in Figure 1T0B. The resilient
member may be removed as shown by the arrow in Figure 10B anytime after
the glass assembly 20 is removed from the gas exchange chamber 60.
Figures 11A and 11B depict another resilient member 40 in accordance
with the invention which is C-shaped is cross-section. The C-shaped resilient
member 40 has a back section 44, a first leg 4 and a second leg 46. A
furrow 47 runs longitudinally along the inner face of the back section 44. In
operation, the outer face of the first leg 45 contacts the interior surface of
one of the panes and the outer surface of the second leg 46 contacts the
interior surface of the other pane. When the resilient member 40 is fully
expanded as shown if Figure 11A, the width of the back section 44 (the
distance between the first and second legs) is sufficient to create and
maintain the gap as described above. As the panes are driven towards each
other, the C-shaped resilient member 40 buckles along the furrow 47 as

shown in Figure 11B. The resilient member 40 may then be removed by

simply pulling it out from between the panes.
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WHAT IS CLAIMED IS:
1. A method of assembling custom multi-pane glass assemblies in

which a spacer having sealant on opposing surfaces thereof is adhered to a
O  first glass pane, characterized in that:

a) a resilient member is positioned alongside a portion of the
spacer, positioning a second glass pane over the spacer so that it is partially
adhered to the spacer to define an interpane space around which the spacer
Is adhered, but with the resilient member preventing contact with the whole of

10 the spacer so maintaining a gap between a portion of the spacer and the
second glass pane,

moving the resulting assembly into a gas exchange chamber,
removing air from the chamber and accordingly also the interpane space,

introducing a gas having a coefficient of thermal conductivity lower

15 than that of air into the chamber and accordingly also the interpane space,

and
pressing the glass panes together while in the gas exchange chamber

to compress the resilient member and adhere the second glass pane to all of

the spacer to seal the interpane space.
20
2. A method as claimed in claim 1 further comprising the step of

compressing the glass pane and spacer together to a precise thickness.

3. A method as claimed in claim 1 or claim 2 further comprising
25  removing the compressed resilient member and applying a sealant across at

least a portion of the width of the spacer around the perimeter thereof.
4. A method as claimed in Claim 1 in which the glass panes are
lald at an angle to the upright and are supported at their lower ends on roller

30 means to allow movement of the assembly into the gas exchange chamber.

5. The method of any one of Claim 1-4 in which the assemblies are
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sealed double glazing units.

0. Apparatus for assembling custom multi-pane glass assembilies.
comprising:

lay-up system having roller means onto which a first glass pane is laid
to support it and for transporting that spacer from the lay-up station, a spacer
having sealant on opposing surfaces thereof being adhered to that glass
pane at the lay-up station to define an interpane space around which the
spacer Is adhered,

a resilient member being positioned alongside a portion of that spacer
outside the interpane space, and a second glass pane being positioned over
the spacer with its lower edge supported by the roller means so that the
second glass pane is partially adhered to the spacer but with the resilient
member preventing contact with the whole of the spacer so maintaining a gap
between a portion of the spacer and the second glass pane.

a gas exchange chamber into which the resulting assembly is moved
from the lay-up station, means for removing air from the chamber, means for
introducing a gas having a coefficient of thermal conductivity lower than that
of air into the chamber, a platen in the gas chamber, and means for moving
that platen against the second glass pane to compress the resilient member

and adhere the second glass pane to all of the spacer to seal the interpane
space.

7. The apparatus of Claim 6 wherein the platen is moved by a
plurality of hydraulic cylinders.

8. The apparatus of claim 7, wherein the platen is rectilinear and
moved by four hydraulic cylinders, one cylinder operatively attached to each

corner area of the platen.

9. The apparatus of any one of claims 6-8, further comprising a

press station positioned after the gas exchange chamber, the press station
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including roller means and a support surface to receive the glass assembly
from the gas exchange chamber and a press plate positioned opposite the
support surface, means for moving the plate toward the second pane for
further compressing the panes and the spacer together to a precise

thickness.

10.  The apparatus of any one of Claims 6-9 in which the assemblies

are sealed double glazing units.
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