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DESCRIPTION

Field of the Invention

[0001] The present invention relates to panel installation and removal systems.

Background of the Invention

[0002] Glass panel railing systems are used in commercial spaces and homes, and frequently
are desired due to an attractive appearance derived from transparent or translucent
properties. They typically are used as guard rails at the edge of a physical drop, for traffic
control or for partitioning of spaces. Known glass panel systems include vertical panels and a
base shoe assembly. The bottom edges of the panel are installed in the base shoe while the
top edges may support a top rail or handrail. However, installation of the bottom edges of glass
panels into a base shoe assembly can be difficult, expensive and time-consuming.

[0003] Currently used flat panel installation systems and methodology suffer from a number of
disadvantages. Some systems require cement to hold the panels in place in a base shoe. In
such methods, the installer may pour quick-setting cement into a groove in the base shoe. In
this installation technique it can be difficult to completely seal the groove using cement, or to
ensure the cement maintains a smooth and attractive appearance. Required adjustments are
difficult to make, and cement spillage or leakage is a problem.

[0004] Another known installation system employs a wedge driven vertically into a base shoe,
typically using a hammer and chisel. An example of such a system is disclosed in
DE202007009239U1. In this document, different configurations with vertical wedges are
described. However, it is difficult to install the panel with sufficient accuracy because such
systems lack a precise way to measure the clamping force on the panel, and the base shoe's
mounting surface can be damaged from the high impact. The base shoe's decorative cladding
is prone to damage during removal of the wedge for adjustment or glass replacement, and
errant use of the hammer could damage the glass panel. The wedge also may extend above
the base shoe creating a visual appearance flaw, and it may not fully accommodate requisite
industry standard tolerances. Thus, there is a need for a panel installation system that is easy
to use, will not damage the base shoe cladding and sufficiently clamps the glass panel, all
within desired installation tolerance levels.

[0005] In the state of the art, there are also fire-retardant systems such as for example
DE3939149C1. In DE3939149 wedges are in contact with channel gaskets which are
subsequently in contact with a side wall of the glass panel. After assembly, a firm seating of the
glass panel is ensured by the elasticity of the channel gaskets. Below the wedge is intumescent
material which explands in case of fire displacing the wedge and making the seat wherein the
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channel gaskets and the glass panel is assembled narrower.

[0006] Moreover, in existing systems installation and extraction of the panel typically requires
two different tools. The extraction tool is generally cumbersome, inconvenient and difficult to
use, in part because of difficulty in access to the wedged locations. It also is known that the
installation tool may fail under stresses resulting from the extraction operation, and there is a
risk of damage to or breakage of the glass panel, and damage to the base shoe cladding.
Thus, there is a need for a an extraction tool that is less cumbersome yet sturdy, easier to
operate and optionally be used for both installation and extraction of a glass panel.

[0007] There also exists a need for an installation system for glass panel railing systems that
eliminates the need for pouring cement during the installation process, and which does not
require exertion of large vertical forces on the base shoe mounting surfaces during the
installation process such as result from the vertical wedge system. There also exists a need for
a panel installation system having a single tool that can be used both for insertion and
extraction and allows the installer to work on the pedestrian or "person” side of the guard
railing system. In addition, there is a need for a relatively small, sturdy installation/extraction
tool that is convenient and easy to use, and enhances the ease of exerting consistent and
desired forces to properly clamp the glass panel.

Summary of the Invention

[0008] The present invention, in its many embodiments, alleviates to a great extent the
disadvantages of known flat panel installation systems by providing a system of installation of a
panel into a base shoe using lateral clamping forces optionally applied using a single tool for
installation and extraction. In an embodiment of the present invention a glass locking system of
locking a glass panel within a base shoe is provided. The base shoe has side walls and a cross
section substantially identical in a longitudinal direction. The system has a first laterally tapered
plate having a first end and a second end, the first plate being laterally tapered from the
second end to the first end, and the first end being thinner than the second end. The system
further has a second laterally tapered plate having a first end and a second end, the second
plate being laterally tapered from the second end to the first end, and the first end being
thinner than the second end. The first and second plates are further positionable in
overlapping relation with opposing taper directions between a first one of the side walls of the
base shoe and a first side of the glass panel and with the taper directions in the longitudinal
direction of the base shoe. The plates are also movable in the longitudinal direction in relation
to one another and arranged to engage one another generating a compressive force on the
glass panel. The first and second plates each have a projection tab.

[0009] The glass locking system functions without the need to apply vertical forces on the
base shoe, thereby reducing the chances of damaging the base shoe's mounting surfaces,
and scratching of the glass from hammering or removal. Embodiments of the present invention
are well-suited for panel railing systems having panels and fiat glass panels in particular.
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However, it should be noted that the principles and embodiments described herein are
applicable to panels made from a variety of materials such as metal or plastic.

[0010] Embodiments of the panel installation system of the present invention include a spacer
having a long leg and a short leg and two plates, one plate being movable by operating the
installation tool. According to the invention, the first plate and the second plate each have a
projection tab. The projection tab may extend from the second end the plate at an intermediate
point or may be an upward projection from the top of the plate.

A preferred embodiment includes an installation tool that assists the installer in applying the
appropriate amount of torque on the mounting components to insert and mount the panel
properly. The installation tool comprises a chassis, at least one fixed blade having a first end
and a second end and at least one movable blade having a first end and a second end. In one
embodiment, the installation tool chassis has soft or non-metallic surfaces on the top and
bottom to reduce or prevent potential damage from exposure of the pane! and base shoe
cladding to hard, rough or metal components of the installation tool. There is also a top linear
bearing adjacent the non-metallic top surface and a bottom linear bearing adjacent the non-
metallic bottom surface in another aspect of the invention. The installation tool also may
include at least one handle and, preferably, a handle at each end of the chassis to
accommodate both right-handed and left-handed users.

A blade motion assembly also is provided in the installation tool, which is operated via a torque
wrench. The assembly in one embodiment includes a rack and a pinion shaft having a top
surface and a bottom surface engagable by the torque wrench. One or more wave springs
may be provided on the pinion shaft. The blade motion assembly further comprises a first
shoulder bushing at or near the top surface of the pinion shaft and a second shoulder bushing
at or near the bottom surface of the pinion shaft. The first end of the fixed blade is attached to
the installation tool chassis, and the first end of the movable blade is attached to the rack of the
blade motion assembly. The second end of the fixed blade and the movable blade each has a
groove for purposes of mating with the projection tabs of the plates. The engagement blades
may have one or more bumpers on their surface to protect the panel from scratches and may
also include a knurled surface. An array of gear teeth wraps around the pinion shaft and
rotatably mates with a row of gear teeth on the rack. Rotating the torque wrench causes the
pinion shaft to rotate, and the pinion shaft rotation moves the rack, thereby moving the
movable blade. In some embodiments, the precision tool has a torque range indicator, which
provides a sensory cue when the rotation of the torque wrench has applied the compressive
force sufficient to hold the panel in the base shoe.

[0011] The fixed blade and the movable blade each have a first end and a second end with
the first end attached to the chassis of the installation tool. In a preferred embodiment, there is
a groove at the second end of each blade, and the second end of the fixed blade mates with
the projection tab of the first plate while the second end of the movable blade mates with the
projection tab of the second plate. The blade and plate system provides the advantage of
clamping the flat panel without exerting a vertical force on the base shoe. The blades function
both to push the plates to the bottom of the base shoe and to slide the second plate toward the
first plate. Rotating the torque wrench of the installation tool in one direction operates the blade
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motion assembly to move the movable blade, thereby sliding the second plate toward the first
plate such that the first and second plates are overlapping and fixed together to narrow the
space in the base shoe and hold the panel in place. Rotating the torque wrench in the opposite
direction operates the blade motion assembly to move the movable blade, thereby sliding the
second plate the other way away from the first plate so the first and second plates are
separated to widen the space in the base shoe and release the panel.

[0012] These and other features and advantages of the present invention will be appreciated
from review of the following detailed description of the invention.

Brief Description of the Drawings

[0013] The foregoing and other objects of the invention will be apparent upon consideration of
the following detailed description, taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a perspective view of an embodiment of a spacer in accordance with the present
invention;

FIG. 2 is a perspective view of an embodiment of a spacer in accordance with the present
invention shown with a panel and a base shoe;

FIG. 3 is a perspective view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 4 is a perspective view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 5 is a perspective view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 6 is a perspective view of an embodiment of a spacer in accordance with the present
invention;

FIG. 7 is a perspective view of an embodiment of a first and second plate in accordance with
the present invention;

FIG. 8 is a perspective view of an embodiment of a installation tool in accordance with the
present invention;

FIG. 9 is a perspective view of an embodiment of a installation tool in accordance with the
present invention;

FIG. 10 is a perspective view of an embodiment of a installation tool in accordance with the
present invention;
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FIG. 11 is an exploded view of an embodiment of a installation tool in accordance with the
present invention;

FIG. 12 is a perspective view of an embodiment of the installation system in accordance with
the present invention shown with a panel and a base shoe;

FIG. 13 is a perspective view of an embodiment of the installation system in accordance with
the present invention shown with a panel and a base shoe;

FIG. 14 is a top view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 15 is a plan view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 16 is a plan view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 17 is a perspective view of an embodiment of the installation system in accordance with
the present invention shown with a panel and a base shoe;

FIG. 18 is a top view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 19 is a plan view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe;

FIG. 20 is a plan view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe; and

FIG. 21 is a plan view of an embodiment of the installation system in accordance with the
present invention shown with a panel and a base shoe.

Detailed Description

[0014] In the following paragraphs, embodiments of the present invention will be described in
detail by way of example with reference to the accompanying drawings. Throughout this
description, the embodiments and examples shown should be considered as exemplars, rather
than as limitations on the present invention. As used herein, the "present invention" refers to
any one of the embodiments of the invention described herein, and any equivalents.
Furthermore, reference to various aspects of the invention throughout this document does not
mean that all claimed embodiments or methods must include the referenced aspects.

[0015] Referring to Figures 1-7, an embodiment of a glass locking system is shown. Glass
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locking system 10 comprises first plate 12 and second plate 14. The two plates have similar
and complementary tapered structure. First plate 12 has a first end 16 and a second end 18
and is tapered such that the plate is thinner at the first end than at the second end. First plate
12 further has a projection tab 20. As shown in Figure 3, projection tab 20 extends from the
second end of the plate at an intermediate point at second end 18. In a preferred embodiment
there is a gib projection 22 on the top of first plate 12 which engages second plate 14. Second
plate 14 comprises first end 24 and second end 26. The second plate also is tapered so the
first end 24 is thinner than the second end 26 and has a projection tab 28 extending from the
second end at an intermediate point. As will be described in more detail herein, projection tab
28 receives the outward or separating force when the two plates are separated during
extraction. In an embodiment shown in Figure 7, the projection tab may be an upward
projection 114 from the top of the plate. Projection tabs 20 and 28 preferably have hook-
shaped profiles. Both plates have a flat side and a tapered side, and as second plate 14 moves
toward first plate 12 and the two plates fixedly engage each other, the tapered sides contact
each other. The plates are insertable between a side wall 124 of a base shoe 118 and a glass
panel 116 in overlapping relation with the flat side of second plate 14 contacting the flat panel
116 being installed, and the flat side of first plate 12 contacting the front wall of the base shoe
118.

[0016] Below the plates there is provided a spacer 30 to space the panel 116 from the base
shoe 118. Spacer 30 also serves to support the panel 116 and protect the bottom of the panel
as it is lowered into base shoe 118. Multiple spacers may be inserted in the base shoe 118
spaced apart approximately 14 inches from center to center, the number of spacers depending
on the length of the panel to be installed. The spacer 30 may have a long leg 32 and a short
leg 34 and preferably forms a substantially L-shaped cross section. However, other structures
may be used, such as a U-shape or any other configuration that provides support for a panel
during installation. A strip of double-sided tape 36 may be provided on the top surface of short
leg 34 to facilitate attachment and secure the panel 116 to the spacer 30. With the panel 116
disposed in the "L" of spacer 30, only the person side surface is exposed during installation;
the lower back side and the bottom of the panel 116 are protected by the long leg 32 and short
leg 34, respectively, of the spacer.

[0017] Panel 116 is further protected by an additional structural feature of spacer 30, namely
recess 38 located on the spacer at the transition of long leg 32 and short leg 34. Recess 38
protects the bottom edge of the panel 116 from forces applied during the installation process
that may exert stress on the panel. Recess 38 also serves to protect the glass panel's fragile
edges during moments of lateral load, load resulting from wind, seismic movement, equipment
and human applied force. The structure of spacer 30 also may include vertical ribs on the back
side of long leg 32 controlling the maximum part thickness, thereby producing a flat part of
consistent thickness tolerance. The spacer 30 preferably is manufactured by plastic injection
molding rather than by extrusion, which results in a stronger component having better
tolerances.

[0018] Embodiments of the panel installation system as described above may be used in
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conjunction with a number of different mechanisms as long as the employed means can slide
the second plate 14 toward the first plate 12, thereby applying the requisite compressive force
to a panel 116. Such mechanisms may include, but are not limited to, a C-clamp having a plier
action with an over center toggle mechanism, i.e., plier-type scissor action, or tong clamping
force, hammer impact force or insertion of a chisel into the base shoe.

[0019] The steps of using the panel installation system will now be described with reference to
Figures 1-5. First, an installer inserts one or more spacers 30 into a base shoe 118 having side
walls 124. The panel to be installed is lowered into base shoe 118 so the bottom edge of the
panel 116 rests on short leg 34 of spacer 30, as can best be seen in Figures 2-4. Preferably,
panel 116 is secured to short leg 34 by sticking the bottom edge of the panel 116 to a strip of
double-sided tape 36 on the short leg. First plate 12 and second plate 14 are attached using
gib projection 22 on the top of first plate 12, which engages second plate 14. Thus, plates 12
and 14 are in an engaged and overlapping position with respect to each other, as shown in
Figure 4. The two plates then are inserted into the base shoe 118 on the man side of the panel
116 such that first plate 12 contacts the inner surface of base shoe 118 and second plate 14
contacts the man side of the panel 116. Alternatively, the tapered locking plates may be
inserted sequentially, with first plate 12 inserted into the base shoe 118 first and second plate
14 inserted next. The installer then uses the selected mechanism to slide second plate 14
toward first plate 12, thereby narrowing the space within the base shoe 118 and applying the
requisite compressive force to hold panel 116 in place. Upon completion of the panel securing
process and application of the base shoe's decorative cladding, it is desirable to inject a bead
of silicone along both sides of panel 116 in the groove resulting from the panel and base
shoe's inner surfaces and above plates 12 and 14. The silicone serves as both an aesthetic
finish and a moisture barrier. For extraction of the panel, e.g., for any adjustments, the installer
uses the selected mechanism to slide second plate 14 away from first plate 12 to widen the
space in the base shoe 118 and release the panel 116. In some embodiments, both first plate
12 and second plate 14 may be movable in relation to each other.

[0020] The panel installation system preferably includes installation tool 40, shown in detail in
Figures 8-11, which is operated by the installer to insert and extract panels from a panel rail
system. The installation tool 40 comprises a chassis 42, at least one fixed blade 44 having a
first end 46 and a second end 48 and at least one movable blade 52 having a first end 54 and
a second end 56. The installation tool chassis 42 comprises a top surface 68 and a bottom
surface 70 to protect the clad finish on the base shoe 118 from potential damage through
contact of the panel 116 to the inner metal components of the tool during installation. These
surfaces also prevent scratching of the finished metals during extraction of a panel, for
example, when the panel needs to be realigned. Top surface 68 and bottom surface 70 are
preferably composed of a phenolic resin. The top and bottom surfaces also may be coated
with a protective coating and/or may include an aesthetically pleasing layer of color finish. Cap
screws 72 fixedly secure top surface 68 and bottom surface 70 to first and second block
members 74, 76, which provide the short end structure of chassis 42. Top linear bearing 78 is
adjacent non-metallic top surface 68, and bottom linear bearing 80 is adjacent non-metallic
bottom surface 70. The linear bearings preferably are made of aluminum because it is a
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relatively light metal and machines faster than many other metals. Dowel pins 122 align linear
bearings 78 and 80 in position with end block members 74 and 76. Installation tool 40 further
may comprise at least one handle 82. A preferred embodiment has two handles, one at or
near each end of the chassis 42 to accommodate both right-handed and left-handed users.

[0021] There are a plurality of engagement blades movably mounted to chassis 42, the
blades being vertically extendable from the chassis between a base shoe 118 and a glass
panel 116. The engagement blades preferably are attached to chassis 42 by flat head screws.
At least one blade is fixed to chassis 42 and is not movable in relation to it. This fixed blade 44
has a first end 46 and a second end 48, the first end being attached to chassis 42 at first end
block member 74. The second end 48 of fixed blade 44 has a groove 50, which is preferably
generally V-shaped but may have different configurations as long as the second end 48 can
mate with the projection tab 20 of first plate 12. Fixed blade 44 holds the installation tool 40 in
its proper location within the base shoe 118 during the installation process. It also holds first
plate 12 in place against the side wall 24 of base shoe 118. Movable blade 52 has a first end
54 and a second end 56. First end 54 of movable blade 52 is attached to rack 88 of the rack
and pinion assembly described below, at an intermediate point along the length of the chassis
42. In a preferred embodiment, the second end 56 of movable blade 52 also has a generally
V-shaped groove 58 for purposes of mating with the projection tabs of the plates. The
engagement blades may have one or bumpers 120 on their surface to protect the panel 116
from scratches and may also include knurling on one or more blade surfaces. A third shorter
end blade 112 is attached to chassis 42 at second end block member 76. As will be described
in more detail herein, movable blade 52 moves second plate 14 toward first plate 12 to narrow
the gap in the base shoe 118 and thereby tighten a flat panel 116 and clamp it in place.

[0022] Installation tool 40 includes a blade motion assembly 84 (alternatively called a
ratcheting assembly or ratcheting mechanism) adapted to laterally moving one or both of the
engagement blades relatively closer to one another in a locking operation and relatively apart
from one another in an unlocking operation. In other words, the blade motion assembly 84
provides the mechanism by which the user moves the second plate 14 toward the first plate 12
and applies compressive force to the panel 116 to be installed. Blade motion assembly 84
comprises a rack 88 and a pinion shaft 90 having a top surface 92 and a bottom surface 94.
Rack 88 is attached to top linear bearing 78 and is preferably made of steel. One or more
wave springs 110 may be provided on the pinion shaft 90. An array of gear teeth 106 wraps
around pinion shaft 90 and rotatably mates with a row of gear teeth 108 on rack 88. A torque
wrench 64 also is provided as part of the blade motion assembly 84 of installation tool 40. The
torque wrench 64 may have a grip 66 for ease of handling and manipulation by the installer.
Torque wrench 86 passes through a hole in the top surface 68 and top linear bearing 78 to
directly interface with top surface 92 of the pinion shaft 90. The interfacing is facilitated by an
adapter at the internal end of the torque wrench 86, which may be a 3/8 inch square female by
Y2 inch male adapter, which mates with a recess at the top surface of pinion shaft 90. As will be
described in more detail herein, when the torque wrench 86 is pulled in one direction by the
user, it rotates the pinion shaft 90 so that the shaft gear teeth 106 engage rack gear teeth 108,
thereby sliding the rack and moving the movable blade 52. Other systems could be used for
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the ratcheting mechanism, however, including but not limited to hydraulics or pneumatics.

[0023] Blade motion assembly 84 further comprises a first shoulder bushing 96 and a second
shoulder bushing 98. The shoulder bushings are short cylinders which preferably have a
circular flange 100 on one end. The shoulder bushing structure facilitates its disposal within a
hole in a linear bearing. Thus, first shoulder bushing 96 is disposed within hole 102 of top
linear bearing 78 and second shoulder bushing 98 is disposed within hole 104 of bottom linear
bearing 80. Top surface 92 of pinion shaft 90 fits within the cylinder of the first shoulder
bushing 96, and the pinion shaft bottom surface 94 fits within the cylinder of the second
shoulder bushing 98. The shoulder bushings provide an annular bearing surface to handle
thrust loads on the top face of the installation tool as the pinion shaft 90 is rotated. The
shoulder bushings preferably are composed of bronze, but may be made of other materials
known in the art that can effectively handle such thrust loads.

[0024] Referring to Figures 12-21, the operation of the installation tool 40 will now be
described in connection with installation and removal of a panel using an embodiment of the
installation system. In general, rotating the torque wrench causes the pinion shaft to rotate,
and the pinion shaft rotation moves the rack, thereby moving the movable blade and sliding the
second plate toward the first plate. The user first inserts one or more spacers 30 into a base
shoe 118 having side walls 124. The panel 116 to be installed is lowered into the base shoe
118 so the bottom edge of panel 116 rests on short leg 34 of spacer 30. Preferably, the panel
116 is secured to short leg 34 by sticking the bottom edge of the panel to a strip of double-
sided tape 36 on the short leg. First plate 12 and second plate 14 are attached using gib
projection 22 on the top of first plate 12, which engages second plate 14. Thus, plates 12 and
14 are in an engaged and overlapping position with respect to each other. The two plates then
are inserted into the base shoe 118 on the man side of panel 116 such that first plate 12
contacts the inner surface of the base shoe 118 and second plate 14 contacts the man side of
the panel.

[0025] Installation tool 40 is then lowered onto the man side leg of base shoe 118 such that
chassis 42 rests on the base shoe and rack 88 is within the pocket of the base shoe. The user
aligns the second end 48 of fixed blade 44 with the projection tab 20 of first plate 12 so that
second end 48 mates with tab 20. This mating of the fixed blade 44 keeps the tool stationary
and in its proper location within the base shoe 118 during the installation process. Similarly, the
second end 56 of movable blade 52 is aligned with the projection tab 28 of the second plate 14
so the second end 56 mates with tab 28. By pushing down on installation tool 40, the
downward forces of the fixed blade 44 on projection tab 20 of the first plate 12 and the
movable blade 52 on projection tab 28 of the second plate 14 pushes the first and second
plate down to the bottom of the base shoe 118. If the installer is using the embodiment of
plates in which the projection tabs are on the top of the plates substitution of shorter blades
may be required.

[0026] Next, the user clasps torque wrench grip 66 and rotates torque wrench 64 in a
clockwise direction. This clockwise rotation causes the ratcheting assembly to rotate pinion
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shaft 90. The ratcheting mechanism permits torquing, i.e., rotation, of torque wrench 64 in only
one direction at a time. The wave springs 110 provide a clutch-type frictional load to hold the
position of rack 88 for proper functioning of the rack and pinion ratcheting mechanism. In the
absence of wave springs 110, free rotation of the pinion shaft 90 would not provide sufficient
resistance to prevent the torque wrench ratcheting mechanism from causing rack 88 to move
freely during clockwise and counterclockwise wrench rotational action. When the wave springs
110 are compressed close to a flat configuration, they apply pressure to the pinion so there is
sufficient rotational resistance to prevent any undesired movement of the rack 88 from pinion
shaft 90.

[0027] The engagement of the adapter of the clockwise-rotating torque wrench 64 with the top
surface 92 of pinion shaft 90 transfers the rotation to the pinion shaft. As pinion shaft 90 begins
to rotate in a clockwise direction, the pinion gear teeth 106 interlock with rack gear teeth 108
and cause rack 88, and the movable blade 52 attached thereto, to move in the direction of the
fixed blade 44. The clockwise torque also affects the fixed blade 44 and pulls the fixed blade so
it turns and pulls against the base shoe 118. It should be noted that the knurling on the surface
of fixed blade 44 safeguards against this pulling action and helps hold the blade in place. The
bottom of the base shoe bears most of the torque wrench rotation load.

[0028] As movable blade 52 is moved in the direction of fixed blade 44 by the rack and pinion
mechanism, second end 56 of movable blade 52 forces the second plate 14 to slide toward
first plate 12. The complementary tapered surfaces of second plate 14 and first plate 12
overlap, thereby narrowing the space within base shoe 118 and applying the requisite
compressive force to hold panel 116 in place. The shaft of the torque wrench 64 may have an
adjustable display whereby the user can program the proper torque setting, which may vary
depending on certain conditions and components including which types of plates are used. The
display may include numbers and bars and includes a micrometer scale dial to show the
torquing force to be applied. The precision tool may comprise a torque range indicator that
provides a sensory cue when the rotation of the torque wrench has provided the compressive
force necessary to hold the panel in the base shoe. This cue may be a tactile cue, a vibrational
cue, a visual cue and/or an audible cue. Specifically, the micrometer may provide an audible
click when the proper torque is achieved. The blade motion assembly also may provide a
break in motion or may vibrate to indicate that installation is complete. Then the user lifts
installation tool 40 out of the base shoe 118 and moves on to the next spacer and plate
assembly if necessary.

[0029] For extraction of the panel, e.g., for any adjustments or removal, the installation tool 40
is set on the person side leg of the base shoe 118 such that chassis 42 rests on the base shoe
and rack 88 is within the pocket of the base shoe. The user aligns the second end 48 of fixed
blade 44 with projection tab 20 of first plate 12 so that second end 48 mates with tab 20. The
second end 56 of movable blade 52 is aligned with the projection tab 28 of the second plate 14
so the second end 56 mates with tab 28. The user then reverses the ratcheting mechanism,
grasps the torque wrench grip 66 and rotates it caunter-clockwise. As pinion shaft 90 begins to
rotate in a counter-clockwise direction, the pinion gear teeth 106 interlock with rack gear teeth
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108 and cause rack 88, and the movable blade 52 attached thereto, to move away from the
fixed blade 44. As movable blade 52 is moved away from fixed blade 44 by the rack and pinion
mechanism, second end 56 of movable blade 52 engages projection tab 28 of second plate
14, urging the second plate to slide away from first plate 12. The complementary tapered
surfaces of second plate 14 and first plate 12 disengage, thereby widening the space within the
base shoe 118, easing the compressive force and releasing panel 116. Shorter end blade 112
prevents installation tool 40 from rotating during removal by catching the edge of the base
shoe to prevent the counter-clockwise torque from moving the tool. The user then lifts
installation tool 40 out of the base shoe and moves on to the next spacer and plate system if
necessary. It should be noted that embodiments of the glass locking system may comprise
moving both plates relative to each other, i.e., uninstalling a glass panel by engaging the
projection tabs with an installation tool and moving the plates laterally apart from one another.

[0030] Thus, it is seen that a panel installation system and a installation tool are provided. It
should be understood that any of the foregoing configurations and specialized components
may be interchangeably used with any of the systems of the preceding embodiments. Although
preferred illustrative embodiments of the present invention are described hereinabove, it will be
evident to one skilled in the art that various changes and modifications may be made therein
without departing from the invention as defined by the appended claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o PIEZQZO07009230U 1T [RG04]
o DEIV3II49CT [OGH5]
o DE393814% [0005]




DK/EP 2101010 T3

Patentkrav

1. Glaslasningssystem (10) til at I&se et glaspanel (116) i et basisbeslag (118),
hvor basisbeslaget har sidevaegge (124) og et tvaersnit, der er i alt vaesentligt

5 identisk i en langsgéende retning, hvilket glasldsningssystem omfatter:

10

15

20

25

30

en fgrste tilspidsende plade (12), der har en fgrste ende (16) 0g en anden
ende (18), hvor den fgrste tilspidsende plade (12) har en tilspidsende
struktur, der er tilspidsende fra den anden ende (18) til den fgrste ende
(16) for at tilvejebringe en flad side og en tilspidsende side, hvor den fgrste
ende (16) er tyndere end den anden ende (18); og

en anden tilspidsende plade (14), der har en fgrste ende (24) og en anden
ende (26), hvor den anden tilspidsende plade (14) har en tilspidsende
struktur, der er tilspidsende fra den anden ende (26) til den fgrste ende
(24) for at tilvejebringe en flad side og en tilspidsende side, hvor den fgrste
ende (24) er tyndere end den anden ende (26);

hvor den fgrste og anden tilspidsende plade (12, 14) har lignhende og
komplementeaere tilspidsende strukturer og er konfigureret til at blive indsat
i basisbeslaget (118) mellem en sidevaeg (124) af basisbeslaget (118) og
en sidevaeg af glaspanelet (116) med den flade side af den fgrste
tilspidsende plade (12) i kontakt med sidevaeggen af basisbeslaget (118)
og den flade side af den anden tilspidsende plade (14) i kontakt med
sidevaeggen af glaspanelet (116) og hvor de tilspidsende sider af den fgrste
og anden tilspidsende plade (12, 14) er i kontakt med og overlapper
hinanden i den langsg&ende retning af basisbeslaget (118), hvor
bevaegelse af den fgrste og anden plade (12, 14) mod hinanden i den
langsgdende retning genererer en trykkraft pa sidevaeggen af glaspanelet
(116);

kendetegnet ved at den fgrste tilspidsende plade (12) og den anden
tilspidsende plade (14) hver yderligere omfatter en fremspringsflig (20,
28).
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2. System (10) ifglge krav 1, yderligere omfattende et afstandsstykke (30)
anbragt til at vaere placeret i basisbeslaget (118) og til at stgtte glaspanelet
(116), hvor afstandsstykket (30) har et i alt vaesentligt L-formet tvaersnit.

3. System (10) ifglge krav 1 eller 2, hvor den fgrste tilspidsende plade (12)
yderligere omfatter et kilefremspring (22) pa dens gverste overflade indgribelig

med en overflade af den anden tilspidsende plade (14).

4. System (10) ifglge et hvilket som helst af de foregdende krav, hvor
fremspringsfligen (20, 28) omfatter en krogformet profil.

5. System (10) ifglge et hvilket som helst af de foregdende krav, hvor
fremspringsfligen (20, 28) modtager separationskraft, nér den fgrste og anden
tilspidsende plade (12, 14) bliver separeret.

6. System (10) ifglge et hvilket som helst af de foregdende krav, hvor
fremspringsfligen (20) af den fgrste tilspidsende plade (12) straekker sig fra den

anden ende (18) ved et mellemliggende punkt.

7. System (10) ifglge et hvilket som helst af de foregdende krav, hvor
fremspringsfligen (28) af den anden tilspidsende plade (14) straekker sig fra den
anden ende (26) ved et mellemliggende punkt.

8. System (10) ifglge et hvilket som helst af de foregdende krav, hvor
fremspringsfligen omfatter et opadgéende fremspring (114) fra en gverste del af
den ene eller flere af den fgrste tilspidsende plade (12) og den anden tilspidsende
plade (14).

9. System (10) ifglge et hvilket som helst af de foregédende krav, yderligere
omfattende organ (40) til at glide den anden og fgrste tilspidsende plade (12, 14)
i den langsgéende retning af basisbeslaget (118) i forhold til hinanden.
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10. System (10) ifglge et hvilket som helst af de foregdende krav, yderligere
omfattende et installationsvaerkt@j (40), der har et stel (42) og mindst to
indgrebsblade (44, 52) monteret til stellet (42), hvor en af indgrebsbladene (44)
er fastgjort og mindst en af de andre indgrebsblade (52) er bevasgeligt monteret i
forhold til stellet (42) og det fastgjorte indgrebsblad (44).

11. System (10) ifglge krav 10, hvor det fastgjorte indgrebsblad (44) indgriber
med fremspringsfligen (20) af den fgrste tilspidsende plade (10) og mindst en af
de andre bevaegelige indgrebsblade (52) indgriber fremspringsfligen (28) af den
anden tilspidsende plade (14).

12. System (10) ifglge krav 10 eller 11, hvor bevasgelse af en af de bevaegelige
indgrebsblade (52) mod det fastgjorte indgrebsblad (44) far den anden
tilspidsende plade (14) til at glide i en lateral retning mod den fgrste tilspidsende
plade (12).

13. System (10) ifglge krav 10 eller 11, hvor bevasgelse af en af de bevaegelige
indgrebsblade (52) vaek fra det fastgjorte indgrebsblad (44) far den anden
tilspidsende plade (14) til at glide i en lateral retning vaek fra den fgrste

tilspidsende plade (12).

14. System (10) ifglge et hvilket som helst af kravene 11 til 13, hvor det
fastgjorte indgrebsblad (44) passer med en krogformet fremspringsflig (20) af
den fgrste tilspidsende plade (12) og en af de bevaegelige indgrebsblade (52)
passer med en krogformet fremspringsflig (28) af den anden tilspidsende plade
(14).

15. System (10) ifglge et hvilket som helst af de foregdende krav, yderligere
omfattende et afstandsstykke (30) konfigureret til at stgtte og anbringe med
afstand glaspanelet (116) fra basisbeslaget (118).
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16. Fremgangsmade til installering af et panel (116) i et basisbeslag (118), hvor
basisbeslaget har sidevasgge (124) og et tvaersnit, der er i alt vaesentligt identisk i
en langsgdende retning, hvilken fremgangsmade omfatter:

at indseette et afstandsstykke (30) i basisbeslaget (118);
5 at stgtte panelet (116) pa afstandsstykket (30);

at indsaette en fgrste tilspidsende 13seplade (12) i basisbeslaget (118)
mellem en sidevaeg (124) af basisbeslaget (118) og en sideveaeg af panelet
(116), hvor den fgrste tilspidsende |&seplade (12) har en fgrste ende (16)
0g en anden ende (18), hvor den fgrste tilspidsende plade (12) er

10 tilspidsende fra den anden ende (18) til den fgrste ende (16) for at
tilvejebringe en flad side og en tilspidsende side og har en fremspringsflig
(20), hvor den fgrste ende (16) er tyndere end den anden ende (18), den
flade side af den fgrste tilspidsende l8seplade (12) er i kontakt med
sidevaeggen af basisbeslaget (118);

15 at indsaette en anden tilspidsende |&seplade (14) i basisbeslaget (118),
hvor den anden tilspidsende I&seplade (14) har en fgrste ende (24) og en
anden ende (26), hvor den anden plade (14) er tilspidsende fra den anden
ende (26) til den fgrste ende (24) for at tilvejebringe en flad side og en
tilspidsende side og der har en fremspringsflig (28), hvor den fgrste ende

20 (24) er tyndere end den anden ende (26), hvor den anden tilspidsende
l&seplade (14) mindst delvist overlapper med den fgrste tilspidsende
I&seplade (12) langs deres respektive tilspidsende sider og delvist
positioneres mellem den fgrste tilspidsende |&seplade (12) og panelet
(116);

25 at bevaege en eller begge af den fgrste tilspidsende 1aseplade (12) og den
anden tilspidsende laseplade (14) i den langsgdende retning mod hinanden
for at generere en trykkraft pa sidevaeggen af panelet (116).

17. Fremgangsmaden ifglge krav 16, yderligere omfattende at afinstallere panelet
30 (116) ved at indgribe fremspringsfligene (20, 28) med et installationsvaerktgj (40)
og at bevaege fremspringsfligene (20, 28) vaek fra hinanden.
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18. Fremgangsmaden ifglge krav 16, hvor at bevaege den fgrste og anden
l&seplade (12, 14) inkluderer:

at positionere indgrebsblade (44, 52) af et |3sevaerktgj (40) mellem panelet
(116) og en sidevaeg af basisbeslaget (118); og

at bevaege en eller begge af indgrebsbladene (44, 52) lateralt i forhold til

hinanden.
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