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A SLIDING DOOR ASSEMBLY

This invention relates to a sliding door assembly. More particularly, this invention
relates to a sliding glass door assembly for refrigeratibn cabinets and for refrigerated
stbrage rooms or Spa'ces.

~As is known, various types of refrigerated cabinets have been used for storing
and displaying fdod products, such as bottled drinks and the like. In some cases, such
as described in U.S. Patent 7,043,886, the cabinets have employed a swing door that is
constructed with a non-metallic frame in order to overcome the problems associated
with swing doors made of metal. In other cases, the cabinets have been provided with
a sliding glass door assembly.

For mbre than 20 years, the industry standard has been for sliding glass door
systems to be assembled piece-by-piece (or “built-up”). in some cases, these doors
have been fabricated and sold as units that can be incorpofated into cabinets by others.
In other_ cases, the doors have been fabricated on an OEM assembly line or door
production operation. These systems were not designed as a fully integrated door
system, nor were they capable of being installed as a fully assembléd unit.
Traditionally, sliding glass door frame components are supplied to an OEM assémbly
operation and installed by the customer or OEM as pré-miteréd or pre-fabricated, cut-to-
length “pieces”, which are then mechanically-fastened to an opening in a fefrigerator
cabinet or refrigerated storage space one piece at a time, with the expectation that the
typically mitered joints would line up without any “gaps” that might be objectionable to

either the end user or to regulatory agencies, such as NSF or UL that oversee safety,
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sanitation and everall construction guidelines for commercial refrlgeration and
foodservice applications. The reality is that these mitered joints frequently failed to
properly “line up” or “join”, and_ were therefore “caulked” or “sealed” in such a way as to
close any gaps, or were tediously “shimmed” during installation to align the miter joints,
often resulting in caulking of the inner side of the installed frames to make up for any
gaps between ttte frame and opening that occurred due to shimming behind the frame
material. |

Traditionally, sliding glass door components (e.g., PVC, ﬁberglass;reinforced
plastic, aluminum extrusions, and the like) are mechanically fastened “around” an
insulating glass pack or unit or monolithic piece of glass. These designs typically
employ U-shape_d extrusions that fit tightly around the glass lite or unit or they are
mechanically fastened as embty “door frames” prior to “dropping in” the glass pack, unit
or lite. These “drop-in" glass pack or panel designs typically employ L-shaped
extrusiorts wherein the glass pack or lite of glass or inset panel is set into a pre-
assembled frame and then sealed or “glazed” into plaee,-and may have supplemental
glazing beads or other glass retention components attached to the frame around the
glass to further secure the glass pack, glass unit dr monolithic lite of glass.

As is known, the use of a metallic frame for a sliding glass door or door frame
system presents a problem ln maintaining a refrigerated conditiqn within a refrigerated -
cabinet due te the fact that metals are good conductors of heat. In other words, they
have a high coefficient of heat transfer, and are thus “thermally conddctive." Thus,
metallic frames have been prdvlded with insulating “thermal breaks” to reduce heat

transfer across the extrusion, or with electrically-powered resistive heater wire to “warm
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up” the metallic extrusions to prevent condensation from forming on the- metallic
surfaces. |

As is also known, double or triple paned glass doors that have been used fqr_
refrigerated cabinets can have condensation formed on the exterior of the glass due to
a heat differentiai between cold air inside a cabinet and warm air outside the cabinet. In
order to prevent this condensation, the doors have typically been provided with an
electrical heatihg means to elevate the tempefature on fhe exterior surface of the glass
so that it is above the dew point of the ambient air on the exterior of the refrigerated
cabinet, which thus reduces or precludesvthe formation of condensation that can
materially obstract the view through the glass door. However, Where the door frames
are made of metal, special precautions need to be taken to insulate the electrical
current conductors associated with heating the framing material from the metal of the
frames as, otherwise, a user may be subject to an electfica! shock.

Accordingly, it is an object of this invention to provide a fully assembled sliding
door assembly that can be readily installed by an end user.

It is another object of the iﬁvention to provide a sliding door assembly that utilizes
components that can be readily replaced in the field.

It is another object of the invention to provide a sliding glass door assembly that
can be easily mounted or installed on a commercial refrigeration cabinet or refrigerated
storage space.

It is another object of the invention to provide a door assembly that incorporates

a welded plastic frame and welded plastic sash as a fully integrated assembly.
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It is another object of the invention to reduce the cost of fabricating sliding glass
door assemblies for refrigeration cabinets. |

It is another object of the invention to provide a door assembly employing a
frame and a sash made substantially c'mmbletely of plastic.

It is another object of the -invention to dramatically reduce the thermal
condudtivity of an entire door assembly and to reduce or eliminate a need for
supplemental means for reducing or eliminating condensation.

It is another objecf of the invention to provide a fully integrated door assembly
that can be installed Witﬁout fasteners into aicommercial refrigeration cabinet or
refrigerated storage space if so desired by an OEM manufacturer of commercial
refrigeration cabinets or storage spaces / environménts.

Briefly, the invention is directed to a sliding door assembly that is comprised of a
frame and at least one “door” or "Sash" that is slidably dispbsed in the frame to move
laterally betwéen a closed position and an open position relative to the frame."

In accordance with the invention, the frame is made of a plurality of plastic
extrusion profiles that are integrally secured together to deﬁné a rectangular opéning
with each }pro‘ﬁle having a mitered end integrally secured fo the mitered end of an
adjacent profile. The sliding glass door or sash ..is also made of a.plurality of plastic
extrusion profiles that are _integrélly secured together to define an rectangular opening
with each profile having a mitered end integrally secured to the mitered end of an
adjacent profile.

In one embodiment, the sliding door assembly is constructed with a pair of dooré

or sashes that can be moved in overlapping relation to each other within the frame.
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In another embodiment, the slid.ing door assembly is provided with a trio of
sashes wherein each of the sashes is moveab.le laterally IOf the frame.

- In additional embodiments, the sliding door assembly may be provided with
multiple doors oriented similarly to the trio of doors, limited only by the physical
constraints of the maximum width of a cabinet trhat'might be manufactured by an OEM
commercial refrigerator manufacturer, or by dimensional réstrictions that may be
imposed by the thermal wélding_equipment'for joining the plastic extrusions that make
up the frame and door system.

The plastic extrusion profiles of the frame are idéntical in construction and each
has a main section with a cross-section of generally C-shape and an optional peripheral
section. The main section has a pair of parallel end wails with a parallel intermediate
wall therebetween that separates the profile into a pair of longitudinal recesses. In
addition, an upstanding channel is diéposed in each one of the'longitudihal recesses.
The peripheral secfion is hollow and is shaped to fit about a wall of a refrigerated
cabinet or the like to present an aesthetically pleasing rounded appearance. In an
aiternate embodimént of this frame, the rounded exterior surface of thé frame extrusion
can be removed during or after extruding to create an alternate frame cross section that
“drops into” the face of the cabinet while creating a “flush mounted” assembly instead of
a “surface mounted” assembly.

Since the frame profiles have the same cross-section, they may be formed from
a single plastic extrusjon that is cut at intérvals into four individual profiles to form a

rectangular opening with the respective ends of each profile being mitered.
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The use of a thermal welding technique to integrally secure the mitered ends of
the profiles together results in the miiered corners of the frarrre being very accurate and
eliminates the need for sealants to “close the gap” that is common with mechanically-
fasfened frame constructions where mitered joints are typically open or unsealed. The
technique also serves to close up any openings that may become bacteria-harboring in
food and beverage applications. - Further, the use of thermal welding creates a frame
that is exceptionally strong and that does not loosen up over time and/or under heavy
use. In addition, this manufacturing technique creates an integral, or “one-piece”, frame
that is dimensionally quite accurate aud square prior to its installation into an OEM's
refrigerated cabinet or storage unit, whereas traditional “piece-together” frame
construction‘ can onlyjbe as accurate or square as the opening that is created by the
OEM door system customer during their manufacturing process, or that can be
achieved by tedious shimming during installation of the frame members into a non-
square opening. | |

After the frame profiles have been thermally welded together, various "snap-in"
accessory components avre installed in the profiles for various purposes.

For example, a pair of plastic track extrusions are snap-fitted into the upstanding
channels of the lowermost horizontally disposed frame profile, i.e. the "sill" cf_ the frame;
for receiving the sashee.. ‘Each track extrusion is formed to define a rail that may also
be provided with a stainless steel cover for rollably receiving a roller on the bottom of a
sash. |

In addition, a pair of elongated plastic covers are snap-fitted into the channels in

each of the vertically disposed frame profiles to present a flat surface for "clean"
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appearance and to provide a place for a door or sash to close against using soft
“bumpers” that cah be installed into the vertical sides or “stiles” of a door to dampen
closing forces. In an alternative embodiment, an elongated plastic extrusion with a
removable elongated gasket can be snap-fitted into the channel of each veftically
disposed frame profile against which a sash would impact oﬁ_closing. This gasket
functions to cushion the sash when the sash is moved into the closed position and also
functions as a backup weather seal or air seal to reduce air infiltration into a cabinet on
which the door assembly is mounted. The gasket is easily removed in the field to allow
for replacement. Likewise, each of the plastic covers and the plastic extrusion may be
easily removed and replaced in the field should such be necessary using the efficient
“snap-in” ihstallatibn that is provided. This installation method dramatically reduces the
number of fasteners that are required to make a sliding door assembly. For example, a
typical sliding door system built in the traditional historical manner may use 12-24
fasteners to make two sliding doors. In the construction described herein, there are no
fasteners required to make a door. If fasteners that may be used by an OEM to
permanently mount a frame to a réfrigerated cabinet or storage facility openihg are
excluded, there are only twé fasteners actually required in a complete two-door sliding
door system in this construction and these are for securing a linear spring self-closing
device (described below) to the frame.

Also, a pair of Iinear—spring-based self-closing door return assemblies are
mounted on the uppermost horizontally disposed frame profile for biasing the two doors
(or sashes) from their open positions to their closed positions. Each spring assembly

includes an elongated coil spring and a molded plastic self-closing device that slides or
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glides back-and-forth inside the track that is created by virtue of fhe opposing C-
channels built into the frame extrusion (i.e. a slidér). )

The spring is disposed in one of the respective channels in the uppermost frame
profile with one end of the spring fixed in place within the channel via a threaded screw.
The opposite end of the spring is secured to the molded plastic self-closing dévice
(slider) that, in turn, is slidably mounted in the channel that is created by virtue of the
opposing C-channels built into the frame vextr'usion.

The spring and self-closing device (slider) are positioned so that when a sash is
moved from the closed position to an open position, the slider moves with the sash and
the spring elongates. Thus, the spring vserves to bias the slider against the sash and
towards. the closed position of the sash.

A p]urality of access openings may be provided in the channels of the upper
frame profile to permit access to the installation screws that fix the springs in place so
that adjustments may be made in the tension of the springs, and so that springs or self-
closing devices can be easily removed and/or replaced in the field should this be
required at é later date due to wear, damage or any other similar requirement.

Further, an elongated seal is mounted on the intermediate wall of each frame
profile fof sealing against a side of a door or sash within the frame. In this respect,
these seals are able to seal the entire perimeter of three .sides of both sashes
simultaneously without requiring full perimeter gaéketing to be installed on both sides of
each sash as otherwise has been standard practice in the field and in the vinyl window
and door industry. This arrangement greatly simplifies the overall door/sash gasketing

construction and greatly reduces the cost and problems associated with simultaneously
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sealing the “Weather surfaces” of both sashes that are exposed to refrigerated air,
and/or that are required to séparate interior from exterior environment. .

The plastic extrusion profiles of each sash have an identical cross-section except -
for one of the sash profiles being provided with an integral hahdle. Each sash profile
has a pair of hollow paralle.l flanges that define an outwardly directed channel on one
side, a single flange defining an inwardly directed ledge on an opposite side to receive
an insulated glass unit or other non-glass instailation, and a recess on this opposite side
for receiving a glazing bead to secure an insulated glass unit in place.

As with the frame, thfee of the sash profiles may be fabricated from a single
extrusion that is cut into three components, each of which is provided with mitered ends.
The fourth sash profile is extruded with a projecting double walled hollow handle‘a_nd is
provided with mitered endé. The éash profiles are thermally welded to each other at the
mitered ends.

| Each door or sash is sized to be fitted into the frame in a simple manner, i.e. by
holding the sash at an angle and inserting the two flanges at the upper end of the sash
into the longitudinal recesses in the uppermost horizontal frame profile and then rotating
the sash into a vertical plane and placing the lower end of the sash into the lowermost
horizontal frame profile between the two end walls of the frame profile and onto a track
extrus_idn rail with the two flanges at the lower end of the sash disposed in the
longitudinal recesses in the sill. In this way, the.upper and lower ends of the sash are

positioned between the end walls of the upper and lower frame profiles.



WO 2008/045215 PCT/US2007/020863

In addition, each sash is provided with additional snap-in accessories that can be

easily mounted in place during fabrication and removed for replacement in the field
-when required.

For example, each sash is provided with a pair of a wheel housing assemblies
that are removably mounted in the lowermost one of the hofizontally disposed profiles in
a 'snap-in manner and carry wheels or rollers for rblling on the rails of the sill of the
frame.

In addition, an .elongated cover extrusion is mourited on the flanges of one of the
vertically disposed sash profiles to present a flat aesthetic appearance at that edge of
the sash. In addition, the cover extrusion has a longitudinal slot on one side of the
profile that slidably receives an elongated seal such that the seal seals against the side
of an adjacent sash when the two sashes are in a closed position in the frame.

A guide button may also be inserted in a flange of the sash to assist in 'aligning
Vthe top of the sash to ensure proper compression of the center seal between two or
more adjacent sashes. |

Also, instead of employing a gasket on the vertical frame profiles to cushion the
impact of a sash, each sash may be provided with a pair of glued in place bumpers
within the channel defined by the ﬂanges at the side of the sash, one at the top of the
sash and one at the bottom of the sash, to bump égainst the covered over channels of a
vertical frame profile upon.closing.of the sash.

All of the components of the door assembly except for the screws that secure the
springs of the spring assemblies and, possibly, the springs themselves, are made of

plastic, such as a polyvinylchloride (PVC), or other non-metallic materials, such as

10
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neoprene. Further, whereas the frame profiles and sash profiles are intended to be the
main structural components, the non-structural components Cah be easily replaced in
the field should these components become damaged or worn but, These non-structural
components include the plastic track extrusions, elongated plastic cover(s), elqngated
plastic extrusion(s), spring assemblies and seals of the frame and the roller asserﬁblies,
elongated cover extrusion and seal of the sash. |

The door assembly can be readily‘installed into an opening in a commercial
refrigeration cabinet or refrigerated spacé (such as a walk-in refrigerator or freezer
storage room) as a fully-assembled unit, for example by an end-user on a
manufacturing assembly line or on a job site for a refrigerated unit. Further, the door
éssembly does not normally require the éddition of electrically powered supplemental
heat or special insulation to the frame nor any insulatibn against associated ‘electrical '
current or power supplies.

These and other objects and' advantages of the invention will become more
apparent from the following detailed ‘description taken in conjunction w_ith the
accdmpanying drawings wherein:

~Fig. 1 illustrates a front view of a two-door sliding glass door assembly
constructed in accordance with the invention; |
| Fig. 2 illustrates a cross-sectio.n'al side view of the assembly of Fig. 1; |
Fig. 3 illustrates a cross-sectional top view of the assembly of Fig. 1;
Fig. 4 illustrates a cross-sectional view of a frame extrusion profile in accordance

with the invention;

11
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Fig. 5 illustrates a cross-sectional view of the shap-in gasket mounted in the
intermediate wall of a frame profile in accordahce with the invention;

Fig. 6 illustrates a cross-sectional view of a roller or sill track extrusion in
accordance with the invention,

Fig. 7 illustrates a side view of the track cover in accordance with the invention;

Fig. 8 illustrates a cross-sectional view of the frame channel plain cover in
accordance with the invention;

Fig. 9 illust"ratesi a bottom view of the molded plastic self—cldsing device of the
spring return assembly;

Fig. 10 illustrates a side view of the molded plastic selffclosing device of the
spring return assembly;

Fig. 11 illustrates a cross-sectional view of a plurality of access openings for
inserting, attaching and modifyihg the tension in the spring return assembly;

Fig. 12 illustrates a cross-sectional view of the common sash extrusion profile in
accordance with the invention;

Fig. 13 and Fig. 14 illustrate views of a plain sash cover for mounting on a
vertical vpro_ﬁle of the sash; |

Fig. 15 illustrates a cross-sectional view of a sash coVer'with a bulb seal
mounted therein; |

Fig. 16 illustrates a cross-sectional view of a sash profile with an integral handle;

Fig. 17, Fig. 18, and Fig. 19 illustrate views of a wheel housing assembly for

mounting in the bottom of the sash in accordance with the invention;

12
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Fig. 20 illustrates a part bross-sectional view of a sash button mounted in a sash
in accordance with the invention;
Fig. 21 illustrates a cross-sectional view of a glazing bead for holding a glass unit
in the sash;
| Fig. 22 illustrates a view of a three-door embodiment in accordance with the
invention; and |
- Fig. 23 schematically illustrates an exploded view of the three-door embodiment

of Fig. 22.

Referring to Fig  1, the sliding door assembly 30 .is particularly constructed for
use with insulated glass units but also may be made with monolithic glass or non-glass
units or panels, based on OEM or end-user performancé or aesthetic requirements.

The sliding glass door assembly 30 is comprised of a frame 31 and a pair of
| doors or sashes 32 that are indaSly disposed in the frame 31 to move laterally between
va closed position aﬁd an open position relative to the frame 31.

As illustrated, the frame 31 is of rectangular shape and is constructed to fit onto
or within a refrige’ratidn cabinet or refrigerated space or unit (not shown). The frame 31
is made of four plastic extrusion profiles 33 that are integrally secured together, as by
thérrhal welding, to define a rectangular opening With each profile 33 having a mitered.
end 34 integrally secured to the mitered énd 34 of an adjacent profile 33. In this
respect, the four frame profiles 33 are formed ffdm a.single extrusion that is cut to
iength, mitered at each end and separated into four brdﬁles. The resulting four profiles

are then thermally welded together to form a strong joint and frame.

13
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'Referring to Fig. 4, each frame profile 33 has the same cross-section forrﬁed of
the rounded peripheral section 35 and a main section 36.

The peripheral section 35 is formed of two hollow portions 37,37' that define an
L-shape for fitting against a cébinet (not shown).. Where necessary, a metal stiffener
(not shown) may be inserted into a gap 38 formed between the two portions 37,37". Fdr
example, a standard steel or aluminum stiffener for strengthening' the frame extrusion
should a customer’s cabinét not provide sufficient strength for the system in its base
design. This provides the “option” of being able to stiffen the system as needed, as
opposed to having to build in stiffening for every component shipped.

The main section 36 has a rectangular hollow body 39 from which_ a pair of
hollow end walls 40 project to define a C-shape and a ho"ow intermediéte wall 41 of
shorter height disposed in parallel between the two end walls 40 to define a pair of
longitudinal recesses or C-channels 43. In addition, the intermediate wéll 41 has a
longitudinal groove 44 in the upper .en‘d, as viewed.

In addition, an upstanding mounting channel 45 extends from the body 39 within
each longitudinal recess or C-channel 43. As illﬁstrated, each mounting channel 45 is of
box-like cross-section with an elongated slot 46 at the upper end, as viewed.

Referring to Figs. 2 and 3, a kerf bulb seal 47 is disposed on the intermediate
wall 41 of each frame profile 33, for example in the groove 44 shown in Fig. 5, for
sealingly engaging with a side of each of the sashes 32.

As illustrated in'Fig. 5, each bulb seal 47 has a narrow dual-durometer plastic
barb 48 that is co-extruded with a foam-filled gasket 49 so that the barb 48 can be

readily and easily inserted into the groove 44 in the intermediate wall 41 of each frame

14
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profile 33. The shaping of the barb 48 is such that the seal will not easily pull out of the
groove 44 in the intermediate wall 41 during normal use, yet can be removed for
replacement at a later date should the need arise. |

| ‘As illustrated, the foam filled gasket 49 is of circular cross-section and of a
diameter so that when mounted in place is sufficient to sealingly contact the side of a
sash 32 in the frame 31 and to fit within a gap between two overlapping sashes 32. Of
note, three gaskets of different diameters are used that are very similar to that shown in
Fig. 5, An oval gasket is used at the top of the frame and round ones are used on the
sides and bottom of the frame, and also between the doors. |

When the sashes 32 are in the closed position as illustrated in Fig. 1, the four
bulb‘ seals 47 that are mounted in the frame 31 contact three sides of each sash 32 in
sealed relation.

Referring to Fig. 2, a pair of plastic eill track extrusions 50 are snap fitted into the
mounting channels 45 of the Iowermost horizontally disposed frame profile 33, i.e. the
sill of the frame, for receiving the sashes 32 thereon. |

Referring to Figs. 6 and 7, each plastic track extrusion 50 has a main body 51
that is provided with a pair of resilient depending tangs 52 that allow for the extrusion 50
to be snap-fitted through the slot 46 of a mounting channel 45 of the frame profile (see
Fig. 4). The remainder of th’e body 50 extends between the }end walls 40 of the frame
prbﬁle 33 in sealed relation to provide a smooth flat appearance.

In addition, each extrusion 50 has an upstanding rail 53 that extends mid-way
along the extrusion 50. As indicated in Fig. 7, the forward and rear ends of the rail 53

are shortened during fabrication to facilitate the assembly of all of the snap-in

15
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components of the frame 31 and to address NSF cleaning requirements in the event of
spills, so as to reduce bacteria growth by promoting ease of cleaning.

Also, each extrusion 50 is provided with bifurcated ends to fit around the
mounting channel 45 in an adjaceht vertical frame profile 33. Alternatively, the sill tracks
may be butt-cut and the C-channels on the vertical jambs of the frame may be notched
where they meet the sill of the frame to simplify installing the sill tracks and to clean up
the silicone sealing of the sill tracks info the frame. |

Referring to Figs. 6 and 7, a stainless steel cover 54 is mounted over the rail 53
of each track extrusion 50 for wear purposes and to promote smooth operation of the
doors. | |

As shown in Fig. 7, each cover 54 is provided with a "hold opén" notch 55 for
purposes of holding a sash 32 in an open position as explained below. A similar ‘;hold
closé" notch 55’ méy also be provided in the cover 54 near the right-hand end of the rail,
as viewed, to hold a sash 32 in the closed posiﬁon.

Referring to Fig. 3, each mounting channel 45 on a vertical frame profile is
provided .with a cover 56 to present a flat aesthetic appearancé. As illustrated in Fig. 8,
each channel cover 56 is forméd of an extrusion having a body 57 from which a pair of
tangs 58 depend for snap fitting iﬁto the slot 46 defined by the mounting channel 45 of
the frame broﬁle 33. The body 57 of the channel cover 56 is of a width'substantiélly
equal to the width of the mounting channel 45.

In an alternative embo.‘diment, not shown, the channel cover 56 may be provided
with an upsténding slot or groove oﬁ an opposite side from the tangs 58 in order to

receive an elongated T-slot bulb seal. In this embodiment, the bulb seal would include
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a T-shaped plastic base that slides within the slot of the channel cover and a foam-filled
gasket of circular cross-séction on the outside of thé cover 56 that serves as a cushion
' agéinst which a sash 32 may impact when moved into the closed position and as a .
redundant weather-seal to aid in insulation as needed. |

Referring to Fig. 2, a pair of spring ‘return assemblies 59 are mounted on the
uppermost hofizontally disposed framé profile 33 for biasing the two sashes 32 from
their open positions to their closed positions. As illustratéd, each spring return
- assembly 59 includes an elongated coil spring 60 and a slider 61. The spring 60 is
mounted within a mounting channel 45 of the horizontal frame profile 33 with one end
anchored as by a screw (not shown) .to the frame profile 33 while th.e opposite end of
the spring 60 is secured to the slider 61. | |

Referring to Figs. 9 and 10, the molded plastic self-closing device (slider) 61 is
formed with a main body 62 that is positioned in the mounting channel 45 and that has
an. opening 63 at a forward end to receive the coil‘ spring 60 (not shown) fof sliding
within the channe! 45. In addition, the slider 61 has a narrow depending stem 64 that
projects downwardly through the slot 46 6f the mounting channel 45 and a widened face
65 on the forward end of the stem 64 to abut against a sash 32.

The spring return assembly 59 is mounted in the horizontal frame profile 33 in a
manner so that when a sash 32 is moved from the closed position, as shown in Fig. 3,
to an open position, the spring 60 is elongated and placed under tension in order to bias
the slider 61 and thus the sash 32 tdward the closed position. -

Referring to Fig. 11, the mounting channels 45 in which thé springs 60 are

mounted are each provided with a plurality of access openings 66, (for example three)
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so as to permit access to the installation screws (not shown) that anchor the springs 60
in placé so that a&justments may be made in the tension of the springs 60.

Reférring to Fig. 1, each sash 32 is comprised of ;1 plurality of plastic extrusion
profiles 67, for example four, that are integrally secured together, as by thermal welding
to define a rectangular opening. In addition, each sash profile.67 has mitered ends 68
that are integrally secured to a Similar mitered end 68 of an adjacent sash profile 67.

Referring to Fig. 12, each sash profile 67 is extruded with a ﬁ‘oilow main body ‘69 |
of rectangular or box-shaped cross-section, a pair of hollow parallel flanges 70 that
extend outwardly of the body 69 to define an outwardly directed channel to one side of
the body 69 and a single hollow flange 71 that extends from the main body 69 to define
an inwardly directed ledge on an opposite side of the body 69. In addition, a recess 71
is formed in the main body 69 on the side of the single flénge 71 for réceiving a glazing
| bead (not shown). |

Réferring to Fig. 3, each sash 32 is provided with a plain cover 72 to cover over'
the flanges 70 on the exposed vertical sidé of the sésh 32. Asillustrated in Figs. 13 and
_14, the sash cover 72 has a main body 73 from which a pair of taﬁgs 74 project. The
cover 72 is constructed to be slidably mounted in the side of the sash 32. In this
respect, the flanges 70 that define the channel in the sash profiles 67 are each provided
with an inwardly directéd lip 75 (see Fig.12) while the tangs 74 of the cover 72 are each
provided with a small foot 76 (see Fig. 13) so that the tangs 74 can be slid between or
snapped onto tﬁe Iibs 75 with the feet 76 of the tangs 74 engaging under the lips 75. In
this way, the cover 72 cannot be pulled away from the side of the sash 32 but may be

readily removed from one end of the sash 32 for replacement purpoées.
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As indicated in Fig. 13, the cover 72 is provided with a notch 77 at opposite ends
to conform to the channel defined by the flanges 70 of the sash profiles 67 and not
interfere with the movement of the sash 32 in the frame 31.

Referring to Figs. 3 and 15, the sash cover 72' on one of the sashes 32 is also
provided with an extenéion 78 that carries a longitudinal T-shaped groove or slot 79 that
receives a T-slot bulb seal 80. As indicated in Fig. 15, the seal 80 includes a T-shaped

.plastic body 81 that is slidably mounted in the groove 79 of the extension 78 and a
foam-filled gasket 82 of circular cross-section carried by the plastic body 81.

As shown in Fig. 3, the bulb seal 80 sealingly engages against the flange 71
forming the ledge on the vertical sash profile 67 of the adjacent sash 32.

Referring to Figs. 2 and 3, each. sash 32 is provided with a handle 83 for opening -
and closing of a sash 32. Whereas threé of the sash profiles 67 are formed from the
same extrusion, the sésh profile 67' carrying the handle 83 is separately extruded from
a‘ different extrusion. As illustrated in Fig. 16, the handle 83 is integrally extruded with
the sash profile 67' and is in the form of a projecting double walled hollow handle. If

desired, plastic end caps 84 (see Fig. 2) may be fitted into the hollow ends of the handle

. 83. Each handle 83 extends over a substantial height of the vertical sash profile 67.

Referring to Fig. 2, each sash 32 carries a pair of roller assemblies 85, each of
which is removably rhounted in _fhe lowermost one of the horizontally disposed sash
profiles 67 fof rolling on the stainless steel cover 54 on a track extrusion 50.'

Referring to Figs. 17, 18 and 19, each roller assembly 85 includes a plas.tic
housing 86 that can be snap fitted inté a recess (not shown) formed in the bottom of the

horizontal sash profile 67. For example, the housing 86 has a skeletal box-like section
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87 that projects through the recess (not shown) into the sash profile 67 and a peripheral
flange 88 that seats against the outside of the sash profile 67. Both the box-like section
87 and the flange 88 are cut out to receive the ends of an axle 89 in snap fit relation
upon which a ball bearing roller 90 fs mounted for rotation.

Two of the opposite side walls of the box-like section 87 are provided with
outwardly directed projections 91 that snap fit into the recess provided in fhe sash
profile 67 to releasably hold the roller assembly 85 in place.

The mounting of each roller assembly 85 is such that the ball bearing roller 90
and axle 89 may be readily removed without removing the plastic housing 86 should the
roller 90 need replacing.

The roller assemblies 85 provide for smootﬁ rolling énd low resistance and allow
for installation without mechaﬁical fasteners and allow for the wheel housings 86 to be
field-replaceable without special hardware in the event of wear or damage. Likewise.
the open wheel housing 86 allows the ball bearing roller 90 to be replaced withoﬁt
having to remove the entire housing 86 in the event of roller damage.

Referring to Fig. 20, the uppermost horizontal sash profile 67 may be provided
with a glide button 92 at each end for guiding the sash 32 within the frame 31 and to
assist in aligning the top of the sash 32 to ensure propér compression of the center
bulb seal 47. As indicated, the glide button 92 is snap-ﬁtted into one of the walls of a
hollow flange 70 of. the sash profile 67.

Referring to Figs. 2 and 3, each sash 32 is provided with an insulating glass unit
93 that is dropped into place against the flange 71 forming the ledge of the sash 32 and

is held in place by a.glazing bead 94. As illustrated in Fig. 21, each glazing bead 94
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has a channel-like cross-section with one leg 95 that fits into the recess 71" of the sash
profile 67 and a second leg with a bifurcated ena 95'} that abuts the glass unit 93 in order
to hold the glass unit 93 in place. As shown in Fig. 21, the leg 95 carries a shoulder. As
shown in Figs. 2 and 3, the leg 95 is snap-fit via the shoulder into the recess 71" to hold
the glazing bead ,94 in place
- The Snap-in glazing bead construction combined with the drop-in construction of

the insulated glass-unit enables the insulating glass units to be field-replaceable lf
damaged, worn-out,' or if end user simply desires to replace them for to improve
performance, extend the life of the unit, update m.arketing presentation, and the like.

After each of the frame 31 and two sashes 32 have been fabricated, each sash
32is ﬁtted into the frame 31. In this respect, with the sash held at an angle, the flanges
70 at the top end of one sash 32 are fitted into the recesses defined to either side of the
mounting channel 45 in the uppermost frame prefile 33 between one of the end walls 40 -
and the interrnediate wall 41 of the horizontal frame profile _33. During this time, the
slider 61 of the adjacent spring biased assembly 59 is moved out of the way manually.
The sash 32 is then lifted and rotated so that the bottom end of the sash 32 can be
placed onto the sill track, that is between end wall 40 and intermediate wall 41 of the
lowermost horizontal frame profile 33 to rest the roller assemblies 85 on the stainless
steel s.ill track covers 54 of the sill track extrusions 50 therein. The slider 61 is then-
allowed to abut against the sash 32.

Thereafter, the second sash 32 is fitted into place;in the frame 31 in the same

- manner.
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- Once the sashes 32 are in place, each sash 32 fits within the recesses provided
by the frame profiles 33 so that the edges of the sashes 32 are hidden from view along |
three sides. As indicated in -F_igs. 1and 3, the exposed ends of the two sashes 32 are
disposed in overlapping relation with the bublb éeal 80 therebetween. As shown in Fig.
3, when each sash 32 is in a closed position, the flanges of the vertical sash profiles 67
fit between the end wall 40 and mounting channel 45 and between the channel 45 and
the intermediate wall 41 of a vertical frame profile.

As shown in Fig. 3, the vertical sash profile 67 that face.s the mounting channel
45is provided with one or more bumpers 96 in the form ‘of a neoprene stop that is glued
on to the sash profile 67. This bumper 96 serves to cushion the impact Q_f the sash 32
against the frame profile 33 when the sash 32 moves into a closed position.

In order to obtain access to a refrigeratéd cabinet upon which the door assembly
is mounted, the user simply moves the handle 83 of a sash 32 from the closed position
until the ball bearing roller 90 of the sash 32 nearest the handle 83 fits into the notch 55
in the stainless steel cover 54 (see Fig. 7). The notch 55 in the rail cerr 54 is sufficient
té hold the sash 32 against the biasing force of the return spring assembly §9. In order
to close the sash 32, a slight force is- imposed on the handle 83 to release the bearing,
roller 90 from the notch 55 in the rail cover 54. The tension in the spring 60 of the return
spring assembly 59 then causes the sash 32 to move into the closed position within the
chtours of the vertical frame profile 33.

The sash 32 closing operates smoothly by balancing the closing forces of the
linear tension spring 60 against the friction generated by the gasketing system 47, 80 to

ensure minimal air infiltration while enabling smooth overall sash (door) operation.
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As indicated in Figs. 2 and 3, the two sashes 32 are sealed relative to the fréme
31 and relétive to each other by the respective seals 47, 80 to provide an efficient air-
tight sealing system. The performance of the seals _47, 80 is sufficient to pass currentv
industry standard thermal performance specifications for condensation prevention
combined with required refrigeration requirements for cooling and achieving and
maintaining desired product temperature.

Referring to Figs. 22 and 23, wherein like reference characters i_r]dicate like parts
as aboVe, the door assembly 30' may be constructed with a frame 31 to accommodate a
trio of moveable sashes 32 or as high as five or more doors based on opening size and
equipment limitations.

As schematically ililustrated in Fig. 23, each sash 32 is provided with a pair of
roller assemblies 85 and cooperates with a spring return assembly 59 in the uppermost
horizontal frame sash 33. In this respect, the middle sash 32 ‘cooperates with a spring
return assembly 59 that moves the sash 32 from a closed position, as shown, to an
open position to the Ieft; as viewed. In this respect, the middle sash 32 is provided with
a handle 83 on the right-hand side. |

In addition, the middle sash 32 is provided with covers 72 on both Verticél sash
profiles 67. Also, the covers 72 on the vertical sash profiles 67 of the left hand and right
hand sashes 32 are provided with a seal 80 to seal égainst the glazing beads 94 on the
middle sash 32. In this respect, should the left hand or right hand sash be open, only
one of the seals 80 is moved relative to the middle sash 32.

The invention thus provides a fully assembled sliding door assembly that can be

readily installed by an end user, for example, on a refrigerated cabinet or storage unit
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that utilizes components that can be readily replaced in the field Shouid the components
become damaged or worn.

. The invention further provides a door assembly employing a frame and a sash
made substantially completely of plastic, that does not require supplemental insulation
against heat transfer between the sash and frame, and that does not require electrical
insulation against electrical shock in the>frame.

The invention provides a frame extrusion that utilizes an opposing open-leg of C-
channel construction that creates an interior “accessory slot” that is utilized throughout
the overall construction to create a “carrier’ that can accept a wide variety of snap-in
accessory extrusions.or components. This feature allows the structural frame extrusion
to be “customized"_ fbr many different sliding glass refrigeratpr- door requirements by
sjmbly changing accessory extrusions that easily “snap-in” to the frame C-channel. This
féature also allows for the rapid re-tooling or replacement of most of the key wear
components in the overall door assembly without the need for any tools or complicated
fabrication. This feature also provides a ‘“platform” to facilitate future design
improvements, enhancementé, and the like, without the need for re-tooling the
expensive structural extrusion components (i.e., frame, common sash and haﬁdle sash

extrusions.)
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What is claimed is:
_1. A sliding door assembly comprising

a frame including a plurality of plastic extrusion profiles integrally secured -
together to define an opening, each said profile having an end integrally secured to a
respective end of an adjacent one of said profiles; and

at least one sash slidably disbosed in said frame to move laterally between a
closed position and an open poéition relative to said frame; said sash including a
plurality of plastic extrusion profiles integravlly secured together to define a opening,
each said profile of said sash having an end integrally secured to a respective end of an
adjacent one of said prqfiles of said sash. |
2. A sliding door assembly as set forth in claim 1 further comprising at least a pair of
said sashes d.isposed in said frame in parallel manner.
3. A sliding door assembly és set fdrth in claim 2 wherein said profiles of said frame |
include'a pair of vertically disposed profiles and a pair of horizontally disposed profiles.
4. A sliding door assembly as set forth in claim 3 wherein each said vertically
disposed profile includes a pair of parallel end walls and a paraI.IeI intermediate wall
defining a pair of longitudinal recesses; and a pair of parallel channels, each said
channel being disposed in a respective one of said pair of recesses.
5. A sliding door assembly as sét forth in claim 4 further comprising an elongated
cover snap-fitted into at least one of said channels and having a flat outer surface.
6. A sliding door assembly as set forth in claim 4 further comprising an elongated
seal mounted on said intermediate wall for sealingly engaging with a respective profile

of a respective one of said sashes in said closed position of said one sash.
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7. A sliding door assembly as set forth in claim 3 wherein each said horizontally
disposed profile includes a pair of parallel end walls and a parallel intermediate wall
defining a pair of longitudinal recesses; and a pair of parallel channels, each said
channel being disposed in a respeétive one of saidA pair of recesses.

8. A sliding door assembly as set forth in claim 7 further comprising a pair of track
“extrusions, each said track extrusion beiﬁg snép-ﬂtted in a respective one of .said
channels of a lowermost one of said horizontally disposed proﬁles and a pair of rollers
on a respective one of said sashes rollably mounted on said track extrusion.

9. A sliding door assembly as set forth in ¢Iaim 8 further comprising a stainless steel
cover on each track extrusion having a notch thérein for receiving one of said pair of
rollers in said dpen position of said one sash.

10. A sliding dodr assembly as set forth in claim 7 further comprising an elongated
seal mounted on said inte'l;mediate wall for sealingly engaging With a respective profile
of a respective one of said sashes in said closed position of said one sash.

11. A sliding door assembly as set forth in claim 7 further comprising a pair of spring
biased assemblies, each said spring biased assembly being disposed in a réspective
one of said channels of an uppermost one of said horizontaily disposed profiles for
biasing a respective one of said sashes from said open position thereof to said closed
position thereof. |

12. A sliding‘ déor assembly as set forth in claim 11 wherein each said spring
assembly includes a slider slidably mounted on a respective one of said channels for
abutting a respective one of said sashes during movement of séid one sash between

said closed position and said open position thereof and an elongated coiled spring
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disposed in a respective one of said channels with one end secured in fixed relation
thereiri and an opposite end secured to said slider for biasing said slider against said |
one of said sashes and for biasing said one of said sashes towards said closed position
thereof.

13. A sliding door assembly as set forth in claim 1,1 further comprising an elongated
seal mounted on said intermediate wall for sealingly engaging with a respective profile
of va respective one of said sashes in said closéd position of said one sash.

14. A sliding door assembly as set forth in claim 7 further comprising a pair of track
extrusions, each said track extrusion being disposed on a respective one of said
channels of a lowermost one of said horizontally disposed profiles; a pair of rollers on a
respective one.éf said sashes rollably mounted on said track extrusion; and a pair of
spring biased asse_mﬁlies, each said spring biased assembly being disposed in a
respective one of said channels of an uppermost one of said horiZontaIIy disposed
profiles for biasing a respective one of said sashes from said open position hereof to
said closed position thereof.

15. A sliding door éssembly as set forth in ciaim 14 further comprising a stainless
steel cover on each track extrusion having a nétch therein for receiving and holding one
of said pair of rollers in said open position of said one sash against the biasing force of
said spring biased assembly.

16. A sliding door assémbly as set forth in claim 2 wherein each said prdfile of each
said sash has a pair of parallel flanges-definihg an outwardly directed channel.

17. A sliding door assembly as set forth in claim 16 further comprising an elongated

cover extrusion mounted on said flanges of a vertically disposed profile of one of said
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sashes and an elongated seal mounted on said extrusion for sealing against a vertically
disposed profile of the other of said sashes in said closed position of each said sash.
18. A sliding door assembly as set forth in claim 16 further corﬁprising an integral
hollow handle on a vertically disposed profile of each of said séshes. |
19. . A sliding door assembly as set forth in claim 16 further comprising at least 6ne
g_Iide button snap-fitted onto one of said flanges of an uppermost one of a horizontally
disposed one of said profiles of said sash for guiding éaid sash within said frame.
20. A sliding door assembly as set fofth in-claim 1 further comprising an insulated
glass unit disposed within said profiles bf said sash.
21. A sash for a sliding glass door assembly comprising

a plurallity of plastic extrusion profiles integrally secured together to define an
opening, |

each said profile having an end integrally secured to a respective end of an
adjacent one of said profiles; and

each said profile having a cross-section defining a pair of paralle! flanges defining
an outwardly directed channel on‘one side, a single flange defining an inwardly directed
Ie_dge on an opposite side and a recess on said obpo_site side for receiving a glazing
beadv.
22. A sash as set forth in claim 21 further compriéing a pair of roller assemblies
removably mounted in a lowermost one of a horizontally disposed one of said profiles
and projecting therefrom.
23. A sash as set forth in claim 21 further comprising an elongated cover extrusion

mounted on said flanges of a vertically disposed one of said profiles and having a
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longitudinal slot on a side of said one profile and an elongated seal slidably mounted in
said slot of said extrusion. |
24. A sash as set forth in claim 21 further comprising an integral double wall hollow
handle on a vertically disposed one of séid pro.fi.l'es.
25. A sash as set forth in claim 21 further comprising an insulated glass unit
disposed within said rectangular opening of said profiles and against said ledge of each
said proﬁle, and an extruded glazing bead remo\)ably mounted in said recess of each
respective one of said profiles to retain said insulated glass unit therein, each said
glazing bead having a surface flush with a surface of éaid‘respective-proﬁle.
26. A sash aé set forth in claim 21 wherein said profiles are made of
polyvinyichloride.
27. A frame for a sliding door assembly comprising

a plurality of plastic extrusion profiles integrally secured fogether to define an
opening;

each said profile having an end integrally secured to a respective end of an
adjacent one of said profiles to define an opéning; and

each said profile having a cross-section defining a pair of parallel end walls, a
parallel intermediate wall defining a pair of longitudinal recesses with said end walls,
and a pair of 'parallel channels, each said channel bein‘g disposed in a respective one of
said pair of recesses. |
v28. - Aframe as set forth in claim 27 further comprising an elongated cover snap-fitted

.into at least one of said channels of a vertically disposed one of said profiles.
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29. A frame as set forth in claim 27 further comprising an elongated seal mounted on
said intermediate wall of each of a pair of vertically disposed profiles and a pair of
horizontally disposed profiles extending between said pair of vertically disposed profiles.
30. A frame as set forth in claim 27 further comprising a pair of track extrusions,
each said track extrusion being snap-fitted in a respective one of said channels of a
lowermost one of a horizontally disposed profile of said p‘roﬁlles for receiving a sash
thereon. | | |
31. A frame as set forth in claim 30 further comprising a stainless steel cover on
each frack extrusion for rollably receiving a roller thereon.

32. A frame as set forth in claim 27 further comprising a .pair of spring biased
assemblies, each said spring biased assembly having an elongated coil spring disposed
in a respective one of said channels of an uppermost one of a horizontally disposed
profile with one end secured in fixed relation therein and a slider secured to an opposite
'end of said spring and slidably mounted on said respéctive one of said channels for
biasiﬁg a sash within said frame towards a closed position therein.

33. A frame és set forth in claim 32 wherein each said channel has a plurality of
longitudinally | spaced enlarged openings to provide access to said one end of séid
spring fixed thereat. |
34.  Asliding glass door assembly comprising |

a frame including a plurality of plastic extrusion profileé integrally secured
together to define an opening, each said profile having an end integrally secured to a

respective end of an adjacent one of said profiles;
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at least a pair of sashes, at least one of said pair of sashes being slidably
disposed in said frame to move laterally between a closed position and an open position
relative to said frame and in overlapping relation to the other of said pair of saehes; sa‘id
one sash including a plurality of plastic extrusion‘proﬁles integrally secured together to
define a rectangular opening, each said profile of said‘one sash having an end integraIIy
secured to a respective end of an adjacent one of said profiles of said one sash; and

a pair of insulating glass units, each said insulating glass unit being disposed
wnthm said profiles of a respective one of said pair of sashes.
35. Asliding glass door assembly as set forth in claim 34 wherein each said profile of
said frame has a cross-section defining a pair of parallel end walls and a parallel
intermediate wall and fufther comprising an elongated seal mounted on said
intermediate well of each said profile for sealing against a side of a respective sash of
said pair of sashes.
36. A sliding glass door aesemb[y as set forth in claim 35 further cemprising an
elongated seal slidably mounted on a vertically disposed profile of one of seid sashes
for sealing against a vertically disposed profile of the other of said sashes in said closed
positions thereof.
37.  Asliding glass door assembly comprising

a frame including a plurality of plastic .extrusion profiles integrally secured
together to define a rectangular opening, each'said profile having a mitered end
integrally secured to a respective mitered end of an adjacent one of sa'id profiles;

a trio of sashes, each said sash being slidably disposed in said frame to move

laterally between a closed position and an open position relative to said frame and in
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overlapping relation to an adjacent sash and with two of said sashes being co-linearly
disposed, each said sash including a plurality of plastic extrusion profiles integrally
secured together to define a rectangular 6pening, each said profile of said éash héving
a mitered end integrally secured to a brespective miteréd énd of an adjacen‘t one of said
profiles of said sash; and

a trio of insulated glass units, each said insulated glass unit being dis'bosed
within said profiles of a respectivé one of said trio of sashes. |
38. Asliding glass doof assembly as set forth in claim 37 wherein each safd profile of
said frame has a cross-section defining a pair of parallel end walls and a parallel
intermediate wall and furthér comprising an elongated seal mounted on said
intermediate wall of each said proﬁlé for sealing against a side of a respeétive éash of
said pair of sashes. |
39. A sliding glass dobr assembly as set forth in claim 37 further comprising an
elongated seal slidably mouﬁted on a vertically disposed profile of each of two of said
sashes for sealing agaihst a vertically disposed profile of another of said sashes in said

closed positions thereof.
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