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@ Refrigerator door assembly and method.

@ A refrigerator door assembly (11) is mounted on
a stationary frame (10) of a refrigeration unit and
comprises a door frame (15) integrally molded about
a thermo-pane (14) in sealing relationship therewith.
The door frame is hingedly mounted on the station-
ary frame (10) of the refrigeration unit by a pair of
upper and lower hinge pins (16,17). A torsion bar
(19), integrally molded within the door frame (15)
and secured to one of the hinge pins (16), functions
o constantly apply a closing force on the door frame
(15) to move the door assembly (11) into sealing
contact with the stationary frame (10) of the refrig-
eration unit.

\ ~FIG. 2
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This invention relates generally to a refrigera-
tion unit and more particularly to a unitized refrig-
erator door assembly therefor.

Conventional window-type door assemblies for
refrigeration units of the type used in supermarkets
and the like comprise a frame having a thermo-
pane mounted therein. The frame is composed of
extruded aluminum frame members secured to-
gether by corner brackets. The thermo-pane nor-
mally comprises a pair of glass plates suitably
spaced apart by spacer members disposed about
the peripheries of the plates. An elastomeric gasket
is secured between the frame and the edges of the
plates in a conventional manner.

Standard door assemblies of this type are ex-
pensive to fabricate and assemble due to the large
number of component parts involved and the labor
intensive steps required for the assembly process.
Further, a relatively high thermal conductivity 15
exhibited by the aluminum frame that induces un-
due conduction of heat within the refrigeration unit.
In addition, an electrical heating system is normally
required to prevent condensation on the glass
plates composing the thermo-pane. The door as-
semblies also normally require the consumer-cus-
tomer to close them manually, after it they have
been opened for product procuring purposes.

An object of this invention is to overcome the
above, briefly described problems encountered
with conventional door assemblies for refrigeration
units by providing an economical refrigerator door
assembly that exhibits a high degree of structural
integrity and efficiency when placed in operation.

In one aspect of this invention, the refrigerator
door assembly comprises a door frame and verti-
cally aligned upper and lower hinge pins integrally
molded within the door frame for mounting the
door assembly for pivotal movement about a com-
mon pivot axis on a stationary frame of a refrigera-
tion unit.

In another aspect of this invention, a torsion bar
is molded as an integral part of the door frame and
functions to constantly apply a closing force on the
door assembly.

In still another aspect of this invention, a meth-
od for making the refrigerator door assembly is
taught which includes injecting a liquified thermo
plastic or thermo-setting plastic material into a
mold cavity to form the door frame and curing and
hardening the plastic material to form a structurally
integrated refrigerator door assembly.

In the drawings:

Figure 1 is an isometric view illustrating a
mounting frame for a refrigeration unit having a
refrigerator door assembly of this invention hin-
gedly mounted thereon;

Figure 2 is a partially sectioned, enlarged view
illustrating upper and lower hinge assemblies
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mounting the refrigerator door assembly on the
frame of the refrigeration unif;

Figure 3 is an isometric view illustrating a com-
bined hinge pin and adjustable torsion bar that
is molded and structurally integrated within a
door frame of the refrigerator door assembly;
Figure 4 is an enlarged sectional view partially
illustrating the sealed disposition of a thermo-
pane and torsion bar in the door frame and a
static magnetic seal between the frame of the
refrigeration unit and the door frame when the
refrigerator door assembly is in its closed posi-
tion; and

Figure 5 is a sectional view partially illustrating a
two-part mold assembly adapted to structurally
integrate the thermo-pane, torsion bar and door
frame during an injection molding process.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

Figure 1 illustrates a stationary metallic mount-
ing frame 10 of a refrigeration unit (not fully shown)
of the commercial or domestic type. A refrigerator
door assembly 11 is hingedly mounted on frame
10 by upper and lower hinge assemblies 12 and
13, respectively, for pivotal movement about a
common pivot axis X (Figure 2). As described
more fully hereinafter, a second refrigerator door
assembly is adapted to be hingedly mounted on
the opposite side of frame 10 in a conventional
manner. As will be obvious to those skilled in the
refrigeration arts, the frame can be constructed in
accordance with the teachings of this invention fo
mount one, two or more left and/or right handed
(Figure 1) door assemblies thereon, depending on
the particular commercial or domestic application
under consideration.

Each door assembly 11 comprises a transpar-
ent thermo-pane 14 having a door frame 15 integ-
rally molded thereabout and in sealing relationship
therewith, as described more fully hereinafter with
reference to Figures 4 and 5. As shown in Figure 2,
upper and lower hinge assemblies 12 and 13 com-
prise vertically aligned upper and lower hinge pins
16 and 17, respectively. A torsion means 18 (Fig-
ure 3) is connected to at least one of the upper and
lower hinge pins for constantly applying a closing
force F (Figure 1) on door frame 15 to pivot the
refrigerator door assembly towards its normal,
closed position on mounting frame 10.

As shown in Figures 2-4, the torsion means is
molded within the door frame to be structurally
integrated therewith and comprises a steel forsion
bar 19. As shown in Figure 2, the upper end of
upper hinge pin 16 projects beyond an upper end
of door frame 15 and an upper end of torsion bar
19 is secured to a lower end of pin 16. As shown in
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Figures 3 and 4, torsion bar 19 preferably has a
square cross-section and an outer dimension
slightly larger than a bore 20, preformed in pin 16
prior to the force-fitting or swaging of the forsion
bar into the bore. In particular, the torsion bar is
forced into the bore to plastically deform the con-
tacting metal surfaces whereby the torsion bar and
pin will be secured together for simultaneous rota-
tion and twisting.

As shown in Figure 2, a main body of torsion
bar 19 is disposed on common pivot axis X of pins
16 and 17 and a lower end 21 of the torsion bar is
bent to provide an anchoring leg 21 (Figure 3)
embedded in the door frame and disposed trans-
versely relative to the axis. The dimensional param-
eters of the torsion bar, including its length and the
location along the vertical height of door assembly
11 whereat anchoring leg 21 of the forsion bar is
located (e.g., one-fourth of the length of the door
assembly), as well as its composition, will be pri-
marily dictated by the size and mass of the door
assembly requiring a particular automatic closing
force. As further shown in Figures 2 and 3, the
forsion bar is preferably covered with a plastic
sheath 22 to permit the torsion bar to twist within
the sheath and relative to encapsulating door frame
15.

During the hereinafter described molding pro-
cess, upper hinge pin 16 is preferably coated with
a standard release agent to prevent the steel pin
from adhering to the surrounding plastic material
composing door frame 15. An adjustment means
23 is provided between upper hinge pin 16 and an
upper hinge bracket 24, seamed to frame 10, of
upper hinge assembly 12 for manually and selec-
tively setting the magnitude of closing force F
(Figure 1) imposed on the door assembly. In the
embodiment illustrated, adjustment means 23 com-
prises a collar 25 mounted on the upper end of
hinge pin 16 and welded or otherwise suitably
secured to upper hinge bracket 24.

A hexagonal socket 26 is formed in the proxi-
mal or upper end of pin 16 to adapt it for reception
of a standard Allen head wrench whereby the pin
can be rotated to selectively adjust the closing
force imposed on the door assembly by torsion bar
19. A plurality of circumferentially spaced and radi-
ally extending bores 27 are formed in collar 25 for
alignment with a plurality of like-formed bores 28,
formed in the upper end of pin 16, for the reception
of a locking pin 29 (Figure 2). The bores and
locking pin thus provide means for locking hinge
pin 16 in a selected rotative position relative to
collar 25 when the pin is rotated to impose the
desired closing force on the door assembly.

As shown in Figure 2, lower hinge assembly 13
comprises a lower hinge bracket 31 suitably se-
cured on stationary mounting frame 10 to have the
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lower end of lower hinge pin 17 pivotally mounted
thereon. The upper end of pin 17 is suitably se-
cured within molded door frame 15. The pin is
rotatably mounted within an externally threaded
first nut 32 having an upper flange 33 overlying
lower hinge bracket 31. The nut extends through an
elongated slot 34, formed through bracket 31, and
is secured in place by an internally threaded sec-
ond nut 35 and a lock washer 36. Thus, means are
provided for securing lower hinge pin 17 in an
adjusted side-to-side position within slot 34 for ver-
tically orientating common pivot axis X for vertically
aligned pins 16 and 17, e.g., to adjust for "door
sag."

As shown in Figure 4, thermo-pane 14 com-
prises a pair of spaced-apart window panes or
glass plates 37, preferably tempered and pre-treat-
ed in a conventional manner for refrigerator door
applications. A sealing strip 38 is disposed be-
tween and about the periphery of the glass plates
and is integrally molded within door frame 15. The
sealing strip comprises a metallic spacer 39 that
encapsulates a silica gel material 40 and an
elastomeric (natural or synthetic rubber) gasket 41
covering the outer edges of the sealing strip and
glass plates. The space between glass plates 37
can be evacuated or filled with an inert thermal
insulating gas, as is well-known to those skilled in
the art.

A groove 42 is formed in an inner side of door
frame 15 to extend about the frame and has an
elastomeric gasket 43 preformed therein. A mag-
netic strip and seal means 44 is press-fit and
secured in groove 42 for maintaining the refrigera-
tor door assembly in closed and sealed relationship
on stationary mounting frame 10. The magnetic
strip and seal means comprises an elastomeric
member, including a generally U-shaped anchoring
stem 45 compressed within groove 42 and a bel-
lows-type elastomeric gasket 46 having a magnetic
strip 47 secured therein. A metallic tape 48 in strip-
form is suitably secured on the outer face of
mounting frame 10 (Figures 1 and 4) to cooperate
with magnetic strip 47 to hold the refrigerator door
assembly in sealing relationship on the frame when
the door assembly is moved automatically, by the
force imposed thereon by torsion rod 19, fo its
normally closed position on frame 10.

Figure 5 partially illustrates a two-part mold
assembly 49 utilized for carrying forth the method
steps for making structurally integrated refrigerator
door assembly 11. The method comprises position-
ing thermo-pane 14, having sealing strip 38 suit-
ably secured between glass plates 37, within a
mold cavity 50, along with hinge pins 16 and 17,
torsion bar 19 and covering sheath 22, and
elastomeric gasket 43. Elastomeric (rubber) sheets
53 are preferably disposed between glass plates
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37 and the mold parts for glass protection pur-
poses. A liquified thermo-plastic or thermo-setting
plastic material of a suitable type is then injected
into mold cavity 50 in a conventional manner to
form door frame 15 in sealing relationship about
thermo-pane 14 and to structurally integrate the
thermo-pane, hinge pins and torsion bar within the
frame. As suggested above, a suitable release
agent is coated onto hinge pin 16 prior to the
molding process to insure that the pin is allowed to
twist within the door frame after it has been allowed
fo cure and harden.

After the completed refrigerator door subas-
sembly has been completed, magnetic strip and
seal assembly 44 is suitably secured within groove
42 about the periphery of the door frame and hinge
pins 16 and 17 are mounted in upper and lower
hinge brackets 24 and 31, respectively. During
installation, lower hinge pin 17 can be adjusted by
the selective loosening and tightening of nut 35
(Figure 2) to ensure vertical orientation of hinge
pins 16 and 17. Further, an Allen wrench is applied
fo socket 26, prior to installation of locking pin 29,
o set the desired torsional force on torsion bar 19
in the manner described above.

The plastic material composing molded door
frame 15 may be of any suitable type. For exam-
ple, the plastic material composing the door frame
may comprise ABS (three-monomer system com-
posed of acrylonitrile, butadiene and styrene), OSA
(olefin-modified styrene-acrylonitrile) acetal
copolymer, glass-reinforced high impact acrylic, or
other suitable plastic resin material adapted for
refrigerator door applications of the type described
herein. Although refrigerator door assembly 11 is
described as having a thermo-pane 14, it should be
understood that it could be formed solid for certain
refrigeration applications. Suitable screw-type in-
serts (not shown) could also be integrally formed
within the door frame for subsequent attachment of
a standard handle 54 thereon (Figure 1). The door
frame can be permanently colored by adding a
standard coloring pigment to the liquified plastic
material during the molding process.

Claims

1. A refrigerator door assembly adapted to be
mounted on a stationary frame of a refrigera-
tion unit comprising

a door frame, and

vertically aligned upper and lower hinge
pin means integrally molded within said door
frame for mounting said door assembly for
pivotal movement about a common pivot axis
on the stationary frame of said refrigeration
unit.
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10.

11.

The refrigerator door assembly of claim 1 fur-
ther comprising torsion means connected to at
least one of said upper and lower hinge pin
means for constantly applying a closing force
on said door frame to pivot said door assembly
about said common pivot axis.

The refrigerator door assembly of claim 2
wherein said torsion means is molded within
said door frame.

The refrigerator door assembly of claim 2 or
claim 3 wherein said torsion means comprises
a torsion bar.

The refrigerator door assembly of claim 4
wherein said upper hinge pin means com-
prises an upper pin having an upper end pro-
jecting beyond an upper end of said door
frame and wherein an upper end of said tor-
sion bar is secured to a lower end of said

upper pin.

The refrigerator door assembly of claim 5
wherein said lower hinge pin means comprises
a lower pin having a lower end projecting be-
yond a lower end of said door frame.

The refrigerator door assembly of claim 5 or
claim 6 wherein a main body of said torsion
bar is disposed on said common pivot axis and
a lower end of said torsion bar is bent to
provide an anchoring leg disposed transversely
relative to said axis.

The refrigerator door assembly of claim 7 fur-
ther comprising a sheath means covering the
main body of said torsion bar for permitting the
main body of said torsion bar to twist relative
o said door frame.

The refrigerator door assembly of any one of
claims 2 to 8 comprising adjustment means for
selectively setting the magnitude of said clos-
ing force.

The refrigerator door assembly according to
any one of the preceding claims further com-
prising a thermo-pane integrally molded in
sealing relationship within said door frame,
said thermo-pane comprising a pair of spaced-
apart window panes and a sealing strip dis-
posed between and about the periphery of said
window panes, said sealing strip being integ-
rally molded within said door frame.

A method for making a refrigerator door as-
sembly adapted to be hingedly mounted on a
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stationary frame of a refrigeration unit compris-
ing
placing vertically aligned upper and lower
hinge pins in a mold cavity defining the shape
of a door frame, 5
securing a forsion bar to at least one of
said upper and lower hinge pins,
positioning a pair of spaced-apart window
panes, having a static thermal sealing strip
therearound, in said mold cavity, 10
injecting a liquid plastic material into said
mold cavity to form a door frame, and
curing and hardening said plastic material
to form a structurally integrated refrigerator
door assembly. 15
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