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(57) Abstract

A portable article display apparatus (10)
for displaying articles such as beverage cans or
other items includes a hollow housing (16) hav-
ing a transparent outer wall (36), a base support
(14) for mounting the housing and a door (24)
mounted over an access opening in the transpar-
ent outer wall for removing articles one-by-one
from the housing. Systems (26) for cooling the
housing interior and defogging its transparent
outer wall are provided for displaying food arti-
cles or other items which must be refrigerated.
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Article Display Apparatus

Related Cases

This application is a continuation-in-part
of U.S. Patent Application Serial No. 764,989, filed
August 12, 1985 and entitled "Article Display Appara-

tus".»

Background of the Invention

This invention relates to an article display
apparatus, and more particularly to a portable display
unit for dispensing articles such as beverage cans in
which the articles are stacked in vertical columns
within a transparent housing.

The marketing concept commonly known as
"impulse" buying has been effectively used in a
variety of retail establishments, including super-
markets and convenience food stores. The idea behind
impulse buying is that customers must see certain
products before they are motivated to buy. In order

to promote impulse buying, such products should be
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displayed attractively and at a location in the store
which most customers are likely to pass by. .

One aspect of impulse buying, particularly

for food products requiring refrigeration, has been
- the development of article displays having transparent

‘doors or walls with shelves angled upwardly from front

to.back so that all articles on the shelves may be
seen by customers. Refrigerated display devices most
commonly in usertoday are typically wall-mounted units
having clear glass doors which open to an interior
proVided with a number of angled shelves adapted to
support product.
Permanent wall-mounted article,display

devices of the type described above present_several

limitations from the standpoint of promoting effective

impulse buying. Only the front panel or door of such

display devices is clear and thus the product it
contains can only be viewed from one direction. In
addition, such units are essentially permanently
mounted to a wéll or the floor and are not portable to
various locations around the store. Items such as
soft drinks, wine, prepared sandwiches and the like
might sell much more quickly if the display apparatus

could be moved to a location near the checkout coun-

ters of a store or other areas of high customer

traffic. Marketing with impulse buying is effective

only when the customer views the product, and
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permanently mounted wall units often are located in
areas of low customer traffic.

Portable, refrigerated display devices have
been proposed to promote impulse buying of food items,
as an alternative to wall-mounted displays. Portable,
refrigerated displays generally include a clear
housing mounted atop a base having rollers for move-
ment of the display to the desired location. The
housing includes a plurality of spaced shelves which
are accessible by opening a single door mounted to the
housing. Display devices of this type permit 360°
viewing of the articles placed therein and are port-
able.

Portable devices of the type described above
provide an improvement over wall-mounted units from -
the standpoint of impulse buying, but also have
limitations. The large access door mounted to the
housings of such portable displays must be swung
outwardly for removal of articles from the interior.
This limits where the display may be positioned
because the large door could interfere with customer
traffic if it opened into an aisle, or céntact a
counter or display. Additionally, large access
openings allow extensive amounts of ambient air to
enter and warm the interiors of such portable dis-
plays. As a result, the refrigeration units for such

displays must cycle on frequently, and the clear,



WO 88/05892

10

15

20

25

PCT/US87/00311

-4 -
glass walls of their housings can become fogged with

condensed moisture.

summary of the Inveﬁtion

It is therefore among the objectives of this
invention to provide a portable display.apparatus for
dispénsing articles'such as beverage cans which is
compact but capable of displaying a relatively large
quantity of articles in a small area, which can be
positioned in virtually any location in a store
without interfering with customer traffic while
removing articles therefrom, and which cén be adapted
for efficiently and economically refrigerating food
articles.

These objectives are accomplished in a
portable article display apparatus comprising a base
support, a cylindrical housing having at least one
transpafent outer, annular wall defining a hollow
interior, door means mounted to the hQusing having a
compact door panel to permit access to the housing
interior for removal of articles one-by-one therefrom,
and, in one presentiy preferred embodiment, means for
cooling the housing interior and defogging the trans-
parent outer wall of the housing. Articles aré
stacked in vertical columnsrwithin the housing interi-
or upon an article support carriage rotatably mounted
to the base support beneath the housing. The article

support carriage is rotatable with respect to the
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fixed base support and housing to index each vertical
column of articles into alignment with the door panel
and thereby place the articles in each column in a
position for removal one-by-one from the housing
interior.

More specifically, in one aspect of this
invention, a display apparatus is provided for dispen-
sing articles such as beverage cans, oil cans, cigar-
ette packs or any other product which can be stacked
end-to-end in a vertical column. In one embodiment,
the display apparatus includes a housing formed with a
single transparent, cylindrical outer wall, a top
cover and an open bottom. Alternatively, the housing
is formed with two concentric cylindrical walls with -
an air spaée therebetween. A support column connected
to a base is received within the hollow interior and
mounted to the top cover of the housing.

Articles are stacked end-to-end in a plurai-
ity of vertical columns within the housing atop an
article support carriage which is rotatably mounted to
the support column at the open bottom of the housing.
The article support carriage includes a wooden or
plastic base plate supported on a lazy-susan-type
bearing which is mounted to the column such that the
article support carriage, and the vertical columns of
articles it supports, are rotatable with respect to
the fixed housing and column. Preferably, an elasto-

meric ring is mounted to the bottom of the housing
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which rests atop the base plate of the article support
carriage to provide a dynamic seal therebetween as the
article support carriage is rotated. ¢

Articles, such as beverage cans, are mounted

<t

atop the article support carriage by a plurality of

spaced article supports in the form of vertically-

extending spacers or fins carried by a cylindrical

"wall mounted atop the article support carriage. The

fins are spaced apart and shaped so that adjacent fins
form an elongated sleeve in which articles, such as
beverage cans, are retained in vertical columns atop
the article support carriage. In one presently
preferred embodiment, the fins are formed of a therm-
ally-conductive material to aid in cooling of articles
which must be refrigeréted as described in more detail
below.

A locator member is provided within the
housing interior to index the article support carriage
so that each vertical column of articles is aligned
with the door panel mounted across an access opening
formed in the outer wall of the housing. The article
support carriage is rotated by grasping a ring mounted .

to the article support carriage beneath the housing so

o

place at the door panel for removal of the articles
one-by-one.
In one presently preferred embodiment of

this invention, one or more product-mounting pins,
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hooks or the like are connected to the column between
its base and the housing. Alternatively, a basket is
rotatably mounted to the column which rests atop the
base. It is contemplated that the support pins, hooks
or basket could be utilized to store and display
various novelty items or snack food items, such as

potato chips, corn chips, candy bars, etc.

In another aspect of this inventién, a door
assembly is provided which includes a door panel
covering the access opening in the transparent outer
wall of the housing. The door assembly includes
structure responsive to movement of the door panel to
an open position which tilts the lowermost article
outwardly toward the access opening in the housing for
removal therefrom and at the same time clamps the
article immediately above the lowermosf article to
retain the remaining articles in position in the
vertical column. When the door panel is then moved to
a closed position, with the lowermost article having
been removed, the remaining articles in the vertical
column are released so that the next article in the
column rests atop the article support carriage in a
position for removal from the housing interior.

More specifically, the door assembly of this
invention cooperates with a plurality of pivotal
article support members, each of whiéh are mounted to
the article support carriage for supporting a vertical

column of articles. The article support members are
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movable between an article support position beneath
the vertical column of articles, and an article
discharge position in which the lowermos£ article in
the column is tilted forwardly for removal from the
housing. Pusher means associated with the door
aésembly is operable in response to movement of the
door panel to an opeh position to contact and pivot
the article support member to an article discharge
position, and then disengage the article support
member when the door panel is closed to return the
article support member to an article support position.

| The door assembly also includes column
support means which is operable in response to opening
of the door panel to engage the article immediately
above the lowermost article in the column and clamp it
in place so that the remaining articles in tﬁe column
are,maiﬁtained in position while the lowermost article
is removed from the houaing. When the door panel ia
closed, the column support means releases the remain-
ing articles in the column onto the article support
member.

| The door assembly of this invention provides
several advantages. The door panel is rélaﬁively
small and swings upwardly when opened so that the
article display apparatus herein may be positioned in
virtually any location around the store, office or
other location without interfering with customer

traffic. In opening the door panel to remove an

™)
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article, the article is tilted forwardly for easy
access by the consumer without being tipped over onto
the floor. 1In addition, the articles in the vertical
column above the lowermost article are positively held
in place and not released until the door panel is
almost closed, thus preventing a child from getting
his or her fingers caught beneath the column of
articles after they are released.

In another aspect of this invention, a
cooling system is provided for cooling the interior of
the housing in order to refrigerate food items such as
beverage cans and the like. The portion of the
support column contained in the interior of the
housing.is hollow and forms an air passageway having
inlets near the bottom of the housing and outlets near
the top of the housing. A cooling coil, preferably in
the form of copper tubing, is coiled within the column
petween its inlet and outlet openings. The cooling
coil and column are disposed within the cylindrical
wall which carries the spaced fins used to retain the
articles in vertical columns within the housing.

Cooling fluid in liquid phase is pumped from
a compressor carried in the base to the bottom of the
cooling coil located near the inlet openings in the
column. The cooling fluid is converted to gaseous
phase thereat and circulated through the cooling coil
toward the top of the housing. The temperature of the

cooling coil and column to which it is mounted are
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" maintained at between about 32-40°F, with the tempera-

10.

15

20

25

ture of the coil and column nearer the top of the
housiné being somewhat higher than the temperature of
the coil and column at the base of the housing. This
temperature differential in the cooling coil and
cdlﬁmn is aue to the gradual warming of the cooling
fluid as it moves upwardly through the coil.

2 blower is mounted in the upper end of the
column near the top of the housing which is operable
to draw air into the hollow interior or passageway of
the column through the air inlet openings at the
bottom of>the housing and then out thé air outlet
openings near the top of the housing where it is
discharged over the articles held in the spaced fins.
This is an improvement over prior art systems where
the air flow is in the épposite direction, that is,
from the cooler portion of the coil toward the warmer
portion of the coil. 1In the relatively compact space
within which the articles are stacked in the housing
herein, it was found that a cooling air flow directed
upwardly from the cooler portion of the coil at the
bottom of the housing to the warmer portion of the
coil at‘thé'tpp,'in accordance with prior art teach-
ings, caused the articles at the bottom of the housing
to freeze and those at the top to remain relatively
warm. By ci;culatipg the air from top to bottom in
this invention, the temperature of the articles within

each column is maintained nearly uniform.

("
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Additionally, the thermally conductive fins become
uniformly chilled which also helps maintain each
article in the column at substantially the same
temperature.

Tn still another aspect of this invention,
one presently preferred embodiment includes a system
for defogging the transparent outer wall of the
housing. The base of the support column is formed
with a vent, preferably stamped in a stylized config-
uration such as a logo or the like, for the receipt of
outside ambient air therethrough. The ambient air is
drawn over the motor and compressor which heats the
ambient air at least to some degree.

A number of outlet openings are formed in
the column beneath the housing whichrcommunicate with
a conical-shaped flow control plate having an upright
outer lip. The flow control plate is mounted to the
column beneath the housing and extends radially
outwardly from the column such that its outer lip is
substantially parallel to and spaced from the trans-
parent outer wall of the housing. Air drawn through
the vent in the base of the column flows upwardly
through the column and out the outlet openings to the
flow control plate. The flow control plate is opera-
ble to direct the heated air along the exterior
surface of the transparent outer wall of the housing

to prevent condensation of moisture thereon.
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Description of the Drawings

The structure, operation and advantages of

this invention will become further apparent upon

consideration of the following description taken in
conjunction with the accompanying illustrative draw-
ings, wherein:r |

Fig. 1 is a side view in partial cross
section of the article display apparatus of this
invention;

Fig. 2 is an enlarged, partial cut-away side
view of the top portion of the display apparatus shown
in Fig. 1;

Fig. 3 is a cross sectional view of the top
portion of the article display apparatus taken gene-
rally aiong line 3-3 of Fig. 2;

Fig. 4 is an enlarged cross—éectional.view
of the door of this invention taken generally along
line 4-4 of Fig. 3, showing the door in a closed
position;

Fig. 4a is a view similar to Fig. 4 with the

- door in an opened position;

Fig. 5 is a partial cross-sectional view of
the door herein taken generally along line 5-5 of Fig.
3 with the door closed;

Fig. 5a is a view similar to:Fig. 5 with the
door in an opened position;

| Fig. 6 is a partial plan view, in partial

cross section, of the door mechanism of this invention

o
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and one of the vertical columns of articles to be
removed at the door;

Fig. 7 is an enlarged, partial side eleva-
tional view of the top portion of an alternative
embodiment of the display apparatus herein;

Fig. 8 is an enlarged view in partial. cross
section of the door aésembly in the Fig. 7 embodiment,

taken generally along line 8-8 of Fig. 7:

Fig. 9 is a plan view of the door assembly
in Fig. 8, takenrgenerally along line 9-9 of Fig. 8;

Fig. 10 is a cross sectional view of the
door assembly of Fig. 8 taken generally along line

10-10 thereof;

Fig. 11 is a schematic, isometric side view
of the door assembly of Figs. 7-10, with the door

panel of the door assembly in a closed position;

Fig. 12 is a view similar to Fig. 11 with

the door panel in an open position; and

Fig. 13 is an enlarged, isometric view of
one-half of a basket mounted to the base of the

display apparatus herein.

Detailed Description of the Invention

Referring now to Figs. 1 and 2, one embodi-
ment of the article display apparatus 10 of this
invention includes a column 12 having a base 14, a
cylindrical housing 16 mounted atop the column 12 and

an article support carriage 18 rotatably mounted to
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the column 12 beneath the housing 16. A plurality of
articles 20 such as soda cans are stacked end-to-end
in vertical columns 227atop the article support
carriage 18. The article support carriage 18 is
rotatable with respect to the fixed column 12 and
housing 16 to index each of the vertical coluﬁns 22
into alignment with a door assembly 24 mounted to the
housing 16 for removal of ihe articles 20 therefrom.
In the embodiment of display apparatus 10 illustrated
in Fig. 1, a refrigeration system 26 is ?rovided to
maintain the articles 20 cool, and a defogging system
28 prevents condensation of moisture along the exteri-
or of housing 16. |

More specifically, the base 14 is hollow and
could be formed of metal, plastic, concrete or a

similar material. The column 12 is preferably formed

" 0f a thermally conductive material in a continuous

20

section or multiple sections connected together, and
includes a thermal break (not shown) to limit conden-
sation along its exterior from the refrigerated

housing 16. The base 14 is supported on the floor by

spaced pads 30, although it is contemplated that other

25

su?ports such as rollers could be utilized.

In one presently preferred embodiment shown
in Fig. 1, the middle porticn 32 of the column 12,
between the housing 16 and base 14, is provided with

one or more hooks 34 which are adapted to support

or
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articles such as bags of snacks and the like, house-
wares, toiletries, and other articles.

Alternatively, or in addition to the hooks
34 illustrated in Fig. 1, the column 12 and base 14
support a basket 200 illustrated in Figs. 7 and 13.
The basket 200 comprises a pair of identical half
sections 202, 204 each of which consists of a plurali-
ty of transversely oriented, interconnected wires 206
forming a bottom wall 208, an outer wall 210 and a
substantially semi-circular, upright inner wall 212.
An arcuate plate 214 is mounted to the inner wall 212
of half section 202, and an identical arcuate plate
216 is mounted to the inner wall 212 of half section
204. The arcuate plates 214, 216 are adapted to
encircle the column 12, and are formed with ears 217
connected to one ano£her by screws 219 or other
fasteners to form a sleeve about column 12 which
permits rotation of the basket 200 with respect to the
column 12 and base 14. Preferably, the bottom wall
208 of each half section 202, 204 is provided with one
or more rollers 218 which rest against the top surface
of the base 14 to facilitate rotation of the basket
200 therealong. The basket 200, once assembled, is
adapted to support and display food items, housewares,
toiletries and the like.

In the embodiment illustrated in Figs. 1-6,
the housing 16 includes a transparent, cylindrical

outer wall 36 closed at the top by a cover 38 and open
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‘at the bottom to define a hollow interior 40. The

6uter wall 36 of the houéing 16 is preferably formed
of transparent plastic, although glass or other
suitable traﬁsparent materials could also be utilized.
Alternatively, as shown in Fig. 7, a second cylindri-
cal wall 37 also formed of transparent material is
concentrically disposed within the outer wall 36
forming an air gap 39 therebetween. The housing 16 of
both embodiments is mounted atop the column 12 so that
at least a portion of the column 12 is contained
within the hollow interior 40 thereof.

Referring now to Fig. 2, the cover 38 of

housing 16 includes an insulating seal 42 sandwiched

‘between a closure plate 44 and a mounting plate 46,

and a removable cap 45 mounted atop the plates 44, 46
and extending along the outer wall 36 of housing 16.
The mounting plate 46 is secured by screws 47 to a
blower mounting plate 48, described in more detail
below, to mount the cover 38 atop thé column support
12. The'ciosure plate 44 and seal 42 are mounted
above the mounting plate 46 by a pivot screw 50 which
extends upwardly from the blower mounting plate 48 and
also mounts the cap 45 in place.

The closure plate 44 and seal 42 are pivotal
with respect to the mounting plate 46 to open and

close an article fill opening 52 formed in the mount-

- ing plate 46. Articles 20 are stacked in vertical

columns 22 within the housing 16 through the article

.2

o
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fill opening 52 as described in more detail below.
The cover plate 44 and seal 42 closes the f£fill opening
52 during operation of apparatus 10, as shown in Fig.
2, and are pivotal away from the fill opening 52 to
permit article loading.

In one presently preferred embodiment, the
articles 20 are supported within the hollow interior
40 of housing 16 by the article support carriage 18.
The article support carriage 18 includes an annular
support member 54 consisting of a lower, spacer plate
56, an upper plate 58 and a layer 60 of any suitable
insulatiné material mounted therebetween. -The insu-
lating layer 60 is provided with a number of spaced
plugs 62, formed of a rigid material, for mounting
elements of the apparatus 10 to the support member 54
as discussed below. The article support carriage 18
further includes a mounting plate 64 fixed to the
column support 12, which supports a bearing 66 pref-
erably of the lazy-susan type. The support member 54
is secured to the bearing 66 by screws 68a, b which
extend through upper plate 58 into the plugs 62.

The support member 54 is mounted for rota-
tion upon the bearing 66 at the open bottom of the
housing 16 so that the upper plate 58 of support
member 54 forms the bottom surface or floor of the
housing 16. The support member 54 is rotatable with
respect to the housing 16 on the bearing 66, and a

seal 70 is provided between the support member 54 and
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outer wall 36 of housing 16 to close the hollow
interior 40 of housing 16 while permitting rotation of
the support member 54. x

In an alternative embodiment illustratéd in

"

Fig. 7, the article support carriage 18 comprises a
single plate 220 formed of a thermally non-conductive
material such as plastic or wood which is mounted by

the bearing 66 to the mounting plate 64. A flange 221

is mounted to the outer wall 36 of housing 16 and

circumscribes the outer edge of plate 220. Prefer-
ably} an annular seal 222, formed of an elastomeric
material, is mounted to the inner wall 37 of the
hoﬁsing 16 at the bottom edge thereof which rests atop
the plate 220 forming a dynamic seal therebetween to
substantially prevent the ingress of air or moisture
into the housing 16 upon rotation of the plate 220
with respect to the housing 16.

Referriﬁg now to Figs. 2 and 3, the struc-
ture for mounting the articles 20 in vertical columns
22 within the housing interior 40 is illustrated. A
cylindrical wall 72 ié mounted atop article support
carriage 18, which extends upwardly concentric to the a
column 12 toward thercover 38 of housing 16. The
space between the aﬁnulér wall 72 and column 12 is
substantially sealed by a donut-shaped plate or baffle
74 mounted by screws 75 to the column 12 for purposes

to become apparent below.
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The structure for retaining the articles 20
in vertical columns comprises a plurality of spaced
fins 76 mounted by screws 77 to the annular wall 72
which extend radially outwardly therefrom toward the
outer wall 36 of the housing 16. Each of the fins 76
includes a rearward portion 78 connected to the
annular wall 72, a forward portion 80 closest to the
outer wall 36 and an arcuate center portion 82 there-
between. Adjacent fins 76 are spaced apart such that
the distance between their forward portions 80 is
slightly less than the diameter of an article 20 and
the distance between their arcuate center portions 82
is slightly greater than the diameter of an article 20
forming a sleeve therebetween. The articles 20 are
therefore retained between adjacent fins 76 and must
be loaded into the housing 16 vertically through the
£i11 opening 52 in the housing cover 38. Each of the
fins 76 is formed with a cut-out 79 near the bottom to
permit the removal of an article 20.

Tn the embodiment of this invention shown in
the Figs., fifteen fins 76 are spaced about the
annular wall 72 to form fifteen vertical columns 22 of
articles 20. It should be understood that the number
of vertical columns 22 could be altered as desired by
increasing or decreasing the diameter of annular wall
72 and/or the spacing between adjacent fins 76. 1In
addition, articles 20 of different diameter or shape

could be accommodated by varying the spacing between
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adjacent fins 76 and/or the shape of their center
portions 82. The vertical columns 22 depicted in
Figs. 3 and 6 are especially suited to accommodate
cylindrical articles, such as beverage cans.

In the embodiment shown in Figs. 4 and 4a,
each vertical column 22 of articles 20 is supported
atop the article support car:iage 18 by an article
support 84. Each article support 84 includes a pair
of spaced brackéts 86 mounted to the support member 54
of article support carriage 18, and a plate 88 which
extends between the brackets 86 and is pivotally
mounted thereto. A frictional contact pad 90 formed
of vinyl, urethane or a similar material is mounted
atop ﬁhe plate 88 for engaging the base of an article

20, and a flange 92 is mounted beneath the plate 88.

The plate 88 is pivotal between an article support

position shown in Fig. 4 in which the forward end 89
of plate 88 is spaced above its rearward end 91, and
an article removal position shown in Fig. 4a in which
the forward end 89 of plate 88 is disposed slightly
below its rearward end 91. A spring 94 mounted
between the support member 54 of carriage. 18 and plate
88 functions to return the plate 88 from its article
removal position to the article support position. The
spring 94 also acts as a shock absorber, in combina-
tion with the contact pad 90, to absorb noise and
shock caused by loading of the articles 20 into the

housing 16.
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In addition, a stop 96 is provided which
comprises an upper L bracket 98 mounted to the flange
92 and a lower L bracket 100 mounted to the support
member 54. The upper and lower L brackets 98, 100 are

5 formed with flanges 99, 101, respectively, which
engage one another in the article support position
shown in Fig. 4 to limit the upward travel of the
plate 88 caused by spring 94. The flanges 99, 101 of
upper and lower L brackets 98, 100 disengage with the:

10 downward movement of plate 88 to its article removal
position as shown in Fig. 4a.

Referring now to Figs. 7, 11 and 12, an
alternative embodiment of an article support 224 is
illustrated. The article support 224 comprises an

15 ~ L-shaped bracket having a lower leg 228 fixed to the
plate 220 of article support carriage 18, and an
upright leg 230 connected to the lower leg 228. A
pivot plate 232 is mounted to the upright leg 230 by
hinge 234 which is movable between an upwardly tilted,

20 article support position as shown in Fig. 11 and a
downwardly tilted, article discharge position as shown
in Fig. 12. The pivot plate 232 is urged toward its
article support position by a spring 256 which extends
between the lower leg 228 and pivot plate 232. Mating

25 L-shaped brackets 235, 237 are disposed within the
spring 236 and are mounted to the underside of pivot
plate 232 and the plate 220, respecﬁively. The

brackets 235, 237 engage one another to prevent the
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pivot plate 232 from moving beyond the outside support
position shown in Fig. 11, and disengage one another
when the pivot plate 232 is tilted to the article
discharge position shown in Fig. 12. |

The pivot plate 232 is formed with a leading
edge closest to ihe outer wall 37 beneath which a
bracket 238 is moﬁnted to an L-shaped flange 241. The
bracket 238 comprises a center séction 239 connected
to outwardly andrdownwardiy extending wing portions
240, 242. See Fig. 8. As discussed in detail below,
a pusher mechanism operable in response to the opening
and closing of the door panel of this invention
engages the center section 239 of bracket 238 to move
the pivot plate 232 between its article support
position and article discharge position.

The article support carriage 18, and, in
turn, the vertical columns 22 of articles 20, are
rotatable with respect to the fixed column support 12
and housing 16. In the embodiment illustrated in
Figs. 1-6, the transparent outer wall 36 of housing 16
is formed with an access opening 102 near the bottom
to permit removal of articles 20 from the housing
interior 40. 1In order to insure that the vertical
columns 22 of articles 20 align with the access
opening 102, a locétor 104 is provided. As shown in
Fig. 2, the locator 104 includes a casing 106 extend-
ing between the column support 12 and annular wall 72.

One end of the casing 106 is mounted to the column

1.3
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support 12 and its opposite end receives a ball 108
which is biased toward the annular wall 72 by a spring
110 contained within the casing 106. The spring-
biased ball 108 is adapted to seat within a plurality
of spaced locator holes 112 formed in the same hori-
zontal plane in the annular wall 72.

The article support carriagé 18 is rotated
by an annular ring 114 mounted to the article support
carriage 18 by five pairs of upper and lower flanges
116, 118, respectively, connected together by bolts
119, only two of which are shown in Fig; 2. By
grasping the annular ring 114, the consumer can rotate
the article support carriage 18 so that the desired
vertical column 22 of articles 20 is positioned in
alignment with the access opening 102 in the outer
wall 36 of housing 16. The locator 104 functions to
index the article support carriage 18 to the proper
position with respect to the access opening 102 so
that a selected vertical column 22 of articles 20
directly aligns with the access opening 102.

Referring now to Figs. 4-6, one embodiment
of a door assembly 24 is mounted to the access opening
102 formed in the outer wall 36 of housing 16. The
door assembly 24 functions to permit removal of one
article 20 at a time from each vertical column 22. AS
described in detail below, this is accomplished by
presenting the lowermost article 20a in the vertical

column 22 in a position for removal from the housing
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' 16, preferably by tipping it at a slight angle toward

the outer wall 36 of housing 16 for easy removal, and
gripping the next article 20 in the column 22 to x

retain all of the remaining articles 20 in place while

{3

the lowermost article 20a is removed.

| The door assembly 24 comprises a mounting
bracket 122 mounted around the edges of the access
opening 102 which includes a pair of spaced, inwardly
éxtending mounting flanges 124, 126. The space
between mounting flanges 124, 126 is spanned by a door
panel 128 which is pivofally mounted to the mounting
flanges 124, 126 by a pair of support bars 130, 132.
A handle 134 is mounted to the base of door panel 128
for,pivoting it between a closed position shown in
Fig. 4, and an open pbsition shown in Fig. da.

The structure of the door assembly 24 for
dispensing the lowermost article 20a from the housing
16 comprises a pair of spaced pivot arms 136, 138 each
mounted at their upper ends by a pin 135 to a connec-
tor bar 137, which, in turn, is mounted to a rod 141.
Oonly one of the connector bars 137 and rods 141 are
shown in the drawings for ease of illustration. The
other end of each rod 141 is connected to one of the
support bars 130, 132 for pivotal movement therewith.
The lower ends_of pivot arms 136, 138 are fixed by a
pair of pins 143 to opposite ends of a push bar 140

which extends across substantially the entire width of
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access opening 102 and is held in a generally horizon-
tal position by the pivot arms 136, 138.

A pair of pads 142 are fixed to opposite
sideg of the base of the access opening 102, only one
of which is shown in the drawings. Each of the pads
142 mounts an upright, guide rod 144 received within a
bore (not shown) formed in the opposite ends of push
bar 140. A pair of sleeves 146 are mounted within the
opposed bores of the push bar 140 which are adapted to
slide along a respective guide rod 144. The inner
edge of the push bar 140 includes an extension or
finger 14é which is adapted to engage the flange 92 of
the article support 84.

The door assembly 24 dispenses the lowermost
article 20a in the following manner. With the door
panel 128 in the closed position as shown in Fig. 4,
the }owermost article 20a rests atop the plate 88 of
article support 84. The article support 84 is dis-
posed in its article-support position by L-brackets
98, 100 wherein the forward end 89 of plate 88 is
spaced vertically above the rearward end 91 thereof
forming an angle, for instance, of approximately 10°
with respect to horizontal. 1In this position, the
finger 148 of push bar 140 is disposed between the
plate 88 and flénge 92 of article support 84 so that
the article support carriage 18 may be rotated rela-

tive to the door 24 without interference between the

push bar 140 and article support 84.
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As the door panel 128 is opened, the support

bars 130, 132, and connector bars 137, 139, rotate in

a clockwise direction and urge the pivot arms 136, 138

downwardly toward the article support carriage 18. In
turn, the push bar 140 is moved downwardly in an
essentially vertical path along the guide rod 144.
The finger 148 of push bar 140 engages the flange 92
of,érticle support 84 and inots the article support
84 to its article removal position as shown in Fig.
4a. In this position,rthe forward end 89 of plate 88
is disppsed,slightly vertically below its rearward end
91 so that the lowermost article 20a is tilted orx
tipped slightly forwardly toward the outer wall 36 of
housing 16 for easy removal therefrom. The article
support 84 is returned to its original position by
spring794 as thé door panel 128 is closed.

| The angles at which the plate 88 of article
support 84 is disposed in both its article support
position andrarticle removal position are chosen to
perﬁit the efficient dispensing of a léwermosf article
20a. As illustrated in ﬁhe drawings, the articles 20
are beverage caﬁs haﬁing a beveled bottom surface
which at least partially nests within the toprsurface

of the can beneath. 'In order for the lowermost

~article 20a to clear the article 20b immediately

above, the lowermost article 20a must be permitted to

move vertically downwardly with respect to the article

 20b. The angle of the plate 88 in its support

4]
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position permits sufficient downward movement of the
lowermost article 20a as the article support 84 moves
to a removal position to clear article 20b above.

The angle of article support 84 in its
support position, while permitting clearance between
adjacent articles 20a, 20b, is also small enough to
prevent the lowermost article 20a from being tipped
forwardly out of the housing 16 even when the door
panel 128 is lifted quickly. In fact, as the door
panel 128 is raised, the angular velocity of the
article support 84 actually decreases. ‘The chance of
articles 28 tipping out of the housing is further
reduced by the angle at which the article support 84
is disposed in its article removal position. Prefer-
ably, such angle is less than about 10° causing the
lowermost article 21 to tilt only slightly for ease of
removal without tipping over, out of the housing 16
and onto the floor.

Before the lowermost article 20a is pre-
sented at the access opening 102 in the outer wall 36,
the articles 20 above in the vertical column 22 above
the lowermost article 20 must be maintained in posi-
tion. The article gripping structure of the door
assembly 24 herein is also illustrated at Figs. 4 and
4a. A rod 150 is rotatably mounted to the flanges
124, 126 of mounting bracket 122. A plate 152 is
fixed to the rod 150 and is pivotal therewith toward

and away from the articles 20 in vertical column 22.
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The plate 152 is preferably provided with a pad 154 of
vinyl or other material having a high coefficient of
friction. As illustrated in Figs. 4 and 4a, the rod
150 is positioned so that the plate 152 aligns with
the article 20b immediately above the lowermost
article 20a in the §ertical column 22.

One end df rod 150 is mounted to a connector
arm 156 having a roller 158 at its opposite end. The
roller 158 is biased by a spring 160 into engagement
with a cam 162 mounted on the rod 141, which connécts
to the support bar 130. The cam 162 is formed with a

notch 166 which is adapted to receive the rod 164 with

 the door panel 128 in its closed position.

15

20

25

As best shown in Figs. 4-5a, the cam 162 is
rotated in a clockwise direction in response to
opening of the door panel 128. As the roller 158 is
unseated from the notch 166 in cam 162, the connector

arm 156 is forced rearwardly away from the outer wall

36 of housing 16. This movement pivots the rod 150 so

that the pad 154 of plate 152 engages the bottom

portion of the article 20b immediately above the

lowermost article 20a in vertical column 22. The

plate 152 secures the article 20b, and all those above
it in vertical column 22, firmly in place while the
lowermost artidle 20a is removed from the housing 16.

| When the door panel 128 is substantially
closed, the roller 158 seats within the notch 166 of

cam 162, thereby rotating the rod 150 in the opposite

W

(W
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direction to release the pad 152 from engagement with
the article 20b. In this position of roller 158, the
spring 160 functions to maintain the door panel 128 in
a closed, sealed position. All of the articles 20 are
then allowed to drop downwardly so that the article
20b is now the lowermost article atop the article
support 84 in a position for dispensing. The notch
166 in cam 162 is preferably formed so that the roller
158 does not seat within the notch 166, even with the
door panel 128 in its closed position, so that a
positive closing force is applied to the door panel
128 to retain it in a closed position. This prevents
the articles 20 in vertical column 22 from being
releaséd prematurely while the door panel ‘128 is
opened sufficiently for a small child to reach into
the access opening 102, thereby reducing the chance of
injury.

It should be understood that the lowermost
article 20a need not be removed from the housing 16.
1f, for example, the customer changes his mind and
wishes to make another selection, the door panel 128
is first closed to return the article 20c to its
original position in Fig. 4, and the housing is then
rotated to align another column 22 of articles 20 with
the door 26.

Referring now to Figs. 8-12, an alternative
embodiment of the door assembly 24 is illustrated.

The door assembly 244 in Figs. 8-12 operates with the
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same principle for dispensing articles 20 from the

housing 16 as door assembly 24, i.e., presenting the

- lowermost article 20a in a position for removal from

rﬁhe housing 16 while gripping the remaining articles

20 in the column 22 to maintain them in place.

Additionally, the door assembly 244 provides for the
tipping of the lowermost article 20a forwardly toward
the outer walls 36, 37, and separating the lowermost

article 20a from the remaining articles 20 in the

‘column 22, for purposes of dispensing one article 20

at a time as described in detail in connection with

‘the Fig. 1-6 embodiment.

The door assembly 244 comprises a frame 246
which is gluéd or similarly affixed around the edges
of the outer walls 36, 37 formed by an access opening
248, As best showh in the plan views of Figs. 9 and
10, the frame 246 coﬁprises oppésed outer panels 250,
252, located at opposite sides of the access opening
248, Whichrare each formed with a slot 254 adapted to
mount to the outer walls 36, 37 of housing 16. The
outer panels 250, 252 are connected by legs 256, 258
tb opposed inner paﬁéls 260, 262, respectively. A
door panel 264 spans the inner panels 260, 262. The

lower end of the door panel 264 has a handle 268, and

an extension 270 is mounted to the upper end of the

door panel 264 which is formed with a cam surface 272
for purposes to become apparent below. See Figs. 1l

and 12.

s

W



tal

WO 88/05892

10

15

20

25

PCT/US87/00311

-31-

Referring now to Figs. 8, 9 and 10, the
structure for tilting the article support 224 between
an article support position and an article discharge
position is illustrated. A U-shaped pusher 274 1is
provided which comprises opposed, generally vertically
extending érms 276, 278 each connected at their lower
end to a horizontal arm 280 having a tab 282. Pins
284, 285 are mounted to the lower end of each of the
vertical arms 276, 278, respectively, which are
movable within guide channels 286, 287 formed in each
of the outer panels 250, 252 of the frame 246. The
upper end of the vertical arms 276, 278 are connected
to crank arms 288, 289, respectively, which are
mounted by -pins 291 to the extension 270 of door panel
264, The door panel 264 is rotatable on the pins 291
between an open and closed position. See Figs. 11 and
12.

The operation of the article discharge
structure of door assembly 244 is as follows. When
the door panel 264 is pivoted to an open position as
shown in Fig. 12, the crank arms 288, 289 connected to
the extension 270 of the door panel 264 pivot and
force the pusher 274 downwardly. The downward move-
ment of the pusher 274 is guided by the movement of
the pins 284, 285 within the guide channels 286, 287.
As illustrated in Figs. 11 and 12, the tab 282 mounted
£o the horizontal arm 280 of the pusher 274 engages

the center section 239 of bracket 238 carried by the
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pivot plate 232 of article support 224. This causes
the pivot plate 232 to tilt downwardly, toward the
plate 220, and assume an article discharge position to
facilitate removal of the lowermost article 20a from
theraccess opening 248 in the housing 16. After the
lowermost article 20a is removed, the door panel 264
is closed and maintained in a closed position over the
access opening 248 by operation of a return spring 290
which is méunted to the vertical arm 276 of the pusher
274 and a collar 293 rotatably mounted on a rod 292.
The rod 292 extends between the inner panels 260, 262

of door frame 246 near the top of the access opening

' 248; and is held in position relative to the inner

panels 260, 262 by the collar 293.
The wing sections 240, 242 of bracket 238

are provided to prevent the tab 282 of pusher 274 from

extending beneath the center portion 239 of a bracket

238 of an adjacent vertical column.22. With the door
panel 264 in an open position, the tab 282 is posi-
tioned vertically beneath the center portion 239 of
the bracket 238 of any adjqining vertical column 22.

In the event the article support carriage 18 is

- rotated relative to the housing 16 with the door panel

264 in an open position, the wings 240, 242 engage the
tab 282 and prevent it from moving beneath the center
portion 239 of adjoining bracket 238. This avoids

interference between the tab 282 and bracket 238 when

[$ 2
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the door panel 264 is moved back to the closed posi-
tion.

The structure of door assembly 244 for
gripping or retaining the remaining articles 20 in the
column 22 while the lowermost article 20a is being
removed is illustrated at the top of Fig. 8 and in
Figs. 9-12. This structure comprises a U-shaped
article gripper 294 having opposed arms 296, 298 which
are mounted at their upper end to rod 292 and inter-
connected at their lower end by a horizontal arm 300
carrying a friction pad 302. An L-shaped pivot plate
304 is formed with a generally vertical leg 306
connected to a generally horizontal leg 308, as viewed
in Fig. 8. The vertical leg 306 of the pivot plate
304 is mounted at one end to the rod 292 and its
opposite end rides upon the cam surface 272 of the
door panel extension 270. The horizontal leg 308 of
pivot plate 304 rests atop the vertical arm 298 of
article gripper 294. One end 311 of a spring 310
carried by the rod 292 rests atop the vertical leg 306
of the pivot plate 304. The pivot plate 304 is
retained against the cam surface 272 of door panel
extension 270 by spring 290 which tends to rotate rod
292 so that the end 311 of spring 310 bears against
the vertical leg 306 of pivot plate 304, This forces
the vertical leg 306 against the cam surface 272 and
the horizontal leg 308 of pivot plate 304 against the

vertical arm 298 of the article gripper 294. The
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opposite end 313 of the spring 311 extends beneath the

arm 29870f article gripper 294 and exerts an inwardly

Wy

directed force thereon tending to urge the article

gripper 294 tbward the articles 20.

(

The opération of the article gripping
structure of door assembly 244 is best shown in Figs.
8, 11 and 12. With the door panel 264 in the closed
position, as shown in Fig. 11, the horizontal arm 300
of the article jripper 2947is spaced from the article
20b immediately above the lowermost article 20a. Upon
moving the door panel 264 to an open position as shown
in Fig. 12, the pivot plate 304 is forced toward the
articles 20 by thercam surface 272 of the door panel

264 so that its horizontal arm 308 disengages the ,

article gripper 294. This allows the opposite end 313

of spring 310 to act upon the articlé gripper 294 and
pivot‘it inwardly so that the friction pad 302 mounted
to horizontal arm 3007engages the article 20b immedi-
ately above the'lowermést article 20a. Article 20b,
and all of the other articles 20 within the column 22,
are therefore fetained in a fixed position while the
lowérmost a;ticle’20a is being removed from the column
22 as discussed above.

| Referring now to Figs. 1, 2 and 7, in the
event ﬁhe articles 20 displayed within the apparatus
10 must be refrigerated, a cooling system 26 is
pro&ided. That portion of the column 12 contained

within the interior 40 of housing 16 is hollow forming
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a passageway 27. The column 12 includes a plurality
of spaced air inlet openings 168 at the bottom of the
passageway 27 near the article support carriage 18 and
a plurality of air outlet openings 170 at the top of
the housing 16. A cooling coil 172 is mounted within
the hollow column support 12 between the openings 168,
170, which is connected by an inlet and outlet line
174, 176, respectively, to a compressor 178 mounted in
the base 14. The compressor 178 is driven by a motor
180 also mounted in the base 14. Mounted at the top
of the column 12 is a blower 182 connected by a
support 179 to the blower mounting plate 48. Both the
compressor 178 and blower 182 are cycled on and off at
the same time by a switch (not shown) mounted in the
base 14. The switch is operatively connected to a
thermocouple 183 which is mounted to the column 12 at
the base of the housing 16 and is adapted to sense the
temperature in the interior 40 of the housing 16. See
Fig. 7. For example, the switch can be set to cycle
both the compressor 178 and blower 182 on when the
temperature in housing 16 reaches 40°F, and then shut
off when the temperature is reduced to about 32°F.

The cooling system of this invention oper-
ates as follows. The compressor 178 pumps a refriger-
ant in ligquid phase, such as ligquid freon, into the
lower portion of the cooling coil 172 at the base of
housing 16. When the liquid refrigerant enters the

cooling coil 172 it vaporizes and moves in gaseous
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state upwardly to the top of the cooling coil 172

where it is discharged into the outlet line 176 and

@

returned to the compressor 178 in liquid phase. 1In

the course of moving through the cooling coil 172, the

[t

gaseous refrigerant cools the coil 172 and gradually

increases in temperature so that the lower portion of

" the coil 172 is a few degrees cooler than the upper

portion thereof. Since the column 12 is formed of a
thermally conductive material, it too is cooled by the
cooling coil 172 and has approximately the same
temperature gradient from bottom to top as the cooling
coil 172, i.e., the temperature at the bottom of the
column 12 within housing 16 is slightly colder than
the top portion thereof.

The blower 182 draws air from the interior
40 of housing 16 into the openings 169 formed in the
annular wall 72, through the inlet openings at the
base of column 12 into its internal passageway 27 and
then out the outlet openings 170 in column 12. In the
course of passing through the column 12, the air

becomes chilled. The closure plate 74 blocks the flow

into the space between the column 12 and annular wall
72, so the cool air from the outlet openings 170 is
directed into the space 181 between annular wall 72
and the outer wall 36 of housing 16. The cooled air
flows over the articles 20, and also over the thermal-

ly conductive fins 76 mounted to the annular wall 72.
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This arrangement provides an extremely
efficient and effective means for quickly and uniform-
ly cooling articles 20 within the housing 16. Cooling
is achieved not only by direct contact of the articles
20 with the cooled air, but also by conduction and/or
radiation between the cooled, thermally-conductive
surfaces of the fins 76 and annular wall 72 and the
articles 20. In addition, the path of the cooling air
is in a direction from the slightly warmer top end of
the column 12 toward the cooler Eottom portion of the
column 12 where the cooling coil 172 is also colder.
This prevénts the articles 20 at the bottom of housing
16 from freezing and ensures that the articles 20 at
the top of the housing 16 are sufficiently cooled.

Moisture introduced into the housing inter-
ior 40 through the‘door 24 condenses on the cooling
coil 172. The operation of the blower 182 continues
through the defrosting cycle for cleaning the cooling
coil 172 of condensate. This moisture is collected
beneath the cooling coil 172 by a funnel 183 mounted
within the column support 12 thereat. The funnel 183
is connected by a drain line 185 to an evaporator tray
187 disposed within the base 14. The moisture collec-
ted in the evaporator tray 187 is evaporated by the
heat generated while operating the motor 180 and

compressor 178.

In the embodiment illustrated in Figs. 1-6,

the article display apparatus 10 also includes a
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defogging system for maintaining the transparent outer
wall 36 of housing 16 essentially free from condensa-
tion. The column support 12 is formed with four
spaced outlet openings 188 beneath the housing 16,
only two of which are shown in Figs. 1 and 2. 2n
annular, éonical-shaped plate 190 having an upright
outer lip 192 is fixed to the column support 12
beneath the outlet openings 188. The annular plate
190 extends radially outwardly from the column support
12 and tapers upwardly toward the housing 16 so that
its upfight 1lip 192 is disposed substantially parallel
to the exterior of the outer wall 36 of housing 16. A
vent 194 is stamped into the base 14, and is prefer-
ably formed in the shape of a logo or other identify-
ing indicia.

The defogging system operates by drawing
outside air through the vent 94 and over the heated,
operating compressor 174 and motor 176. This heats
the ambient air to some dégree and it travels upwardly
through the hollow column support 12 and out the
outlet openings 188. The heated air is then directed
by the annular plate 190 radially outwardly from the
column support 12 to the upright lip 192 of annular
plate 190 where the air stream is turned upwardly
between upright lip 192 and the base of the door
mounting bracket 122. The air stream is thus directed
vertically upwardly along the exterior surface of the

outer wall 36 of housing 16 to prevent moisture from

O
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accumulating thereon and obstructing a view of the
housing interior 40.

The defogging system is eliminated in the
embodiment shown in Figs. 7-13 by the provision of a
second wall 37 spaced by an air gap 39 from outer wall
36. Additionally, the dynamic seal created by the
seal 222 assists in preventing the ingress of moisture
into the housing 16.

While the invention has been described with
reference to a preferred embodiment, it will be
understood by those skilled in the art that various
changes may be made and equivalents may be substituted
for elements thereof without departing from the scope
of the invention. In addition, many modifications may
be made to adapt a particular situation or material to
the teachings of the invention without departing from
the essential scope thereof.

For example, although the housing 16 was
illustrated in the drawings as having an annular outer
wall 36, it is contemplated that square, rectahgular
or other shaped outer walls could be utilized in
accordance with the teachings of this invention. 1In
addition, it is contemplated that articles other than
the beverage cans illustrated herein, including those
of different shape and/or articles containing non-food
items, could be dispensed from the apparatus of this
invention. 1In the event the articles to be displayed

do not require refrigeration, the apparatus herein is
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easily modified to remove the cooling and defogging
systems to accommodate such articles.

It is also contemplated that the door
assémbly 24 herein could be modified to perform
essehtially the same function as described above; that
being, to clamé the articles in the vertical column
above the lowermost article to be removed and to
present the lowermost article for removal so that it
clears the articles above. As described and illus-
trated in the drawings, the lowermost article 20a is
moved downwardly to clear the article 20b above, and
then lifted outwardly for dispensing. At the same
time, the article 20b is clamped against the fins 76
to support the remaining articles 20 in the vertical
column. Other mechanisms for performing these func-

tions may also be utilized. For example, means could

 be provided for not only clamping article 20b but

lifting it, and the articles 20 stacked above, upward-
ly to provide clearance for removal of the lowermost
article 20a. 'In this embodiment, the lowermost
article 20a would remain stationary prior to removal
from housing 16. In addition, the lowermost article
20a need not be tilted forwardly to clear the article
20b above, but only moved vertically downwardly.

Thereforé, it is intended that the invention
not be limited to the particular embodiment disclosed
as the best moaercontemplated for carryiné out this

invention, but that the invention will include all

o
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embodiments falling within the scope of the appended

claims.
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What is claimed is:
1. An article display apparatus comprising:

a base support;

a housing'having an outer wall and a hollow
interior, said housing being mounted to said base
support;

an article support carriage mounted to said
base support beneath said housing, said article
support carriage being adapted to support articles in
vertical columns within said hollow interior of said
housing;

door means mounted to said outer wall of
said housing, said door means being movable between an
open position for permitting removal of articles from
said housing and a closed position;

said door means being operable upon movement
to said open position to move the lowermost article in
at least one of said vertical columns from a support
position beneath the remaining articles in said
vertical column to an unloading position to permit
removal of said lowermost article from said housing,
and to simultaneously engage the next article in said
vertical column immediately above said lowermost
article to support the remaning articles in said
vertical column;

said door means being operable upon movement
from éaid open position to said closed position to

place said next article in said support position

(% 3
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beneath the remaining articles in said vertical
column; and

cooling means for cooling said hollow

interior of said housing.

2. The article display apparatus of claim 1
further including locator means for indexing said
article support carriage with respect to said housing
to directly align each of said vertical columns of
articles with said door means upon rotation of said
article support carriage relative to said housing and

said base support.

3. The article display apparatus of claim 2
further including an annular wall mounted to said
article support carriage within said housing, said
annular wall being formed with a plurality of spaced
bores in the same horizontal plane, said locator means
comprising a spring-biased ball mounted within a
casing connected at one end to said base support, said
spring-biased ball being receivable within each of
said spaced bores for locating a column of articles in
alignment with said door means upon rotation of said

article support carriage relative to said housing.

4. The article display apparatus of claim 1

further including positioner means for rotating said
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article support carriage with respect to said housing

and said base support.

5. The article displéy apparatus of claim 4 in
which said positioner means comprises an annular ring
mounted to said article support carriage, said annular
ring being adapted to be grasped by hand for rotating
said article support carriage relative to said housing

and said base support.

6. The article display apparatus of claim 1 in
which said housing is formed with an open bottom, said
article support carriage comprising a bearing mounted
for rotation to said base support, and an article
support member mounted to said bearing at said open

bottom of said housing.

7. The articlérdisplay apparatus of claim 6 in
which said article support includes an annular section
of'insulating material sandwiched between a spacer
plate and a top plate, a plurality of plugs being
spaced within said annular section of insulating
material to receive fasteners for mounting said

article support to said bearing.

8. The article display apparatus of claim 6

further including a seal extending between said

" article support and said outer wall of said housing

(¥
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for creating a seal therebetween while permitting
5 rotation ‘of said article support relative to said
housing.
9. The article display apparatus of claim 1

further including:

an annular wall mounted to said article
support carriage, said annular wall being disposed
5 within said housing and spaced from said outer wall
thereof; and
a plurality of spaced, vertically extending
fins mounted to said annular wall and extending
radially outwardly toward said outer wall of said
10 °  housing, said fins being adapted to support articles
stacked in vertical columns within said space between

said annular wall and said outer wall of said housing.

10. The article display apparatus of claim 9 in
which said articles are cylindrical cans, each of said
fins having a rearward portion connected to said
annular wall, a forward portion and an arcuate middle
5 portion, said fins being mounted to said annular wall
so that said forward portions of adjacent fins are
spaced a distance less than the diameter of said cans
and said arcuate middle portions of adjacent fins are

spaced a distance greater than the diameter of said

10 cans.
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11. The article display apparatus of claim 10 in
which said fins are formed of a thermally-conductive

material.

12, The article display apparatus of claim 9 in
which said housing includes a top panel formed with an
access opening to permit loading of articles into said

housing between adjacent £fins.

13. - The article display apparatus of claim 12

further including a cover pivotally mounted to said

top panel of said housing, said cover being movable to

open and close said access opening in said top panel.

14. The article display apparatﬁs of claim 1
further including means mounted to said base support

beneath said housing for displaying products.

15..- The article display apparaﬁus of claim 1 in

which said baéé support includes a column support and

a base, said,baserhaQEng a hollow interior adapted to

enclose a motor and compressor, said base being formed
with a vent having a styalized configuration to permit
the ingress of air into said base to cool the motor

and compressor.

16. The article display apparatus of claim 1 in

which said base support includes a support column

(e
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having a portion at least partially received within
said housing, said cooling means comprising:

a cooling coil mounted to said portion of
said support column received within said hollow
interior of said housing;

condenser means mounted to said base support
for supplying coolant to said cooling coil;

blower means mounted to said base support
for circulating air over said cooling coil and within
said hollow interior of said housing to cool articles

supported therein.

17. The article display apparatus of claim 16 in
which said portion of said support column, received
within said hollow interior of said housing is hollow
and formed of a thermally-conductive material, said
hollow support column being formed with air inlet flow
passageways and air outlet flow passageways, said
cooling means comprising:

a cooling coil mounted within said hollow
interior of said support column;

condenser means for supplying coolant to
said cooling coil;

blower means mounted within said hollow
interior of said support column for circulating air
from said air inlet passageways, over said cooling
coil, to said air outlet passageways and within said

hollow interior of said housing, said circulated air
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being cooled by said cooling coil for cooling articles

supported within said hollow interior of said housing.

18. The article display apparatus of claim 17

(e

further including collector means for collecting

moisture from the air circulated within said support

column and condensed on said cooling coil, said
collector means including a funnel mounted beneath
said cooling coil with said support column, and a tray

connected by a drain line to said funnel.

19. ' The article display apparatus of claim 16

further including a plurality of spaced fins mounted
to an annular wall disposed within said hollow inter-
ior of said housing for supporting articles in
stacked, vertical columns, said fins and annular wall
each being fbrmed,of thermally~conductive material,
said cooling means comprising:
a cooling coil mounted to said portion of
said support column received within said hollow
interior of said houéing;
rcondenser means for supplying coolant to £

said cooling coil;

(£

blower means for circulating air over said
cooling coil and within said hollow interior of said
housing to form cooled air:;

said thermally-conductive fins and annular

wall being cooled by said cooled, circulating air, the
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articles supported within said hollow interior of said
housing being cooled by said circulating air and said

cooled fgns and annular wall.

20. An article display apparatus comprising:

a base support;

a housing having an outer wall and a hollow
interior, said housing being mounted to said base
support;

an article support carriage mounted to said
base support beneath said housing, said article
support carriage being adapted to support articles in
vertical columns within said hollow interior of said
housing;

mean for rotating one of said article
support carriage and said housing with respect to the

other;

door means mounted to said transparent outer
wall of said housing and movable between an open and
closed position;

said door means being operable in said open
position to permit removal of the lowermost article in
at least one of the vertical columns from said hollow
interior of said housing while supporting the
remaining articles in said vertical column above the
lowermost article;

said door means being operable upon removal

of said lowermost article and movement to the closed
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position to release the remaining articles in said

vertical column onto said article support carriage.

21. The article display apparatus of claim 20
further including an article support means mounted
atop said carriage for supporting each of said verti-
cal columns, said arﬁicle support means comprising:

a plurality of pairs of spaced brécketé
mounted to said carriage}

é plate connected between each of said pairs
of brackets and being adapted to support a vertical
column of articles, said plate being pivotal with
respect to said brackets between an article support
pdsition and an article removal position;

a spring connected between said carriage and
said plate for returning said plate from said article

removal position to said article support position.

22. The article display apparatus of claim 21
further including stop means for limiting said pivotal
movementVOE said plate at said article support posi-

tion.

23. The article display apparatus of claim 21
further including a pad mounted atop said plate for
frictionally engaging articles in said vertical

columns.
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24, The article display apparatus of claim 21 in
which said plate includes an outer edge disposed
proximate said transparent outer wall of said housing
and an opposed inner edge, said plate being disposed
at an angle in said article support position such that
said outer edge is vertically above said inner edge,
said plate being disposed at an angle in said article
removal position such that said outer edge is slightly
vertically below said inner edge, the lowermost
article in said vertical column thereby being tipped
toward said outer wall of said housing with said plate
in said afticle removal position for easy removal from

said hollow interior of said housing.

25. The article display apparatus of claim 20
further including an article support means mounted
atop said carriage for supporting each of said verti-
cal columns, said article support means being pivotal
between an article support position and an article
removal position, said transparent outer wall of said
housing being formed with an opening, said door means
comprising:

a door panel;

means for pivotally mounting said door panel
over said opening in said transparent outer wall of

said housing, said door panel being movable between an

open and a closed position;
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pivot means operatively connected to said
door panel for pivoting said article support means

between said article support position with said door E

panel closed, and said article removal position with

%

said door panel open;

column support means operatively connected
to said dqor panel for supporting articles above the
lowermost article in each said vertical columns with
said door panel open, and for releasing said articles
above the lowermost article upon closing said door

panel.

26. . The article display apparatus of claim 25
further including a mounting bracket connected to said
outer wall of said housing at said opening thereof,
said pivot means comprising:

a pair of spaced support bars pivotally
mounted to said mounting bracket, saidréoor panel
extending between and being mounted to said support
bars;

a pair of spaced connector bars each mounted
to one of said support bars; %

a pair of spaced pivot arms each having an
upper end connected to one of said connector bars;

| a push bar connected between the lower ends
of said pivot arms, said push bar being adapted ﬁo

engage said article support means;
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said support bars and said connector bars
being pivotal in one direction in response to opening
of said door panel to move said pivot arms and in turn
said push bar downwardly so that said push bar engages
and moves said article support means to said article
removal position;

said support bars and said connector bars
being pivotal in the opposite direction in response to
closing of said door panel to move said pivot arms and
in turn said push bar upwardly so that said push bar

clears said article support means.

27. The article display apparatus of claim 26 in
which said column support means comprises:

a rod pivotally mounted to said mounting
bracket;

a plate fixed to said rod, said pad being
pivotal with said rod between a vertical position in
which said plate is spaced from said vertical column
of articles, and an angled position in which said
plate engages the article immediately above the
lowermost article in said vertical column. to support
the articles thereabove; and

pivot means operatively connected to said
door panel for pivoting said rod and plate between

said vertical and angled positions.
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28. The article display apparatus of claim 27 in
which said pivot means comprises:

a cam connected to one of said support bars

(o

for mounting said door panel;

(¥

a connector arm fixed to said rod;

a roller pivotally mounted to said connector
arm and contacting said cam;

said cam being rotatable with said support

bar for pivoting said roller, connector arm and rod

between said vertical position and said angled posi-

tion.

29. The article display apparatus of claim 28 in
which said cam is formed with a notch adapted tor
receive said roller, said roller seating within said

notch with said door panel closed.

30. The article display apparatus of claim 28
further incluaing a spting connected between said

mounting brécket and said connector arm for urging
said rollér against said cam and for securing said

door panel in a closed position.

-

31. An article display apparatus of claim 1
further including means for rotating one of said

article support carriage and said housing with respect

‘"to the other.
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32. An article display apparatus of claim 1
wherein said outer wall is transparent, said article
display apparatus further including defogging means

for defogging said transparent outer wall of said

housing.

33. The article display apparatus of claim 32 in
which said base support includes a hollow support
column having a base, said hollow support column being
formed with spaced outlet openings beneath said
housing and said base being formed with a vent, said
defogger means comprising:

blower means for drawing air into said base
through said vent, upwardly within said hollow support
column and then out said spaced outlet openings
beneath said héusing;

flow control means for directing air from
said spaced outlet opénings to the exterior surface of

said transparent outer wall of said housing.

34, The article display apparatus of claim 33 in
which said flow control means includes an annular
conical-shaped plate formed with an upright outer lip,
said plate being mounted to said hollow support column
beneath said spaced outlet openings, said annular
plate tapering upwardly from said hollow support
column toward said housing so that said upright lip

thereof extends substantially parallel to the outer
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surface of said transparent wall of said housing for

10 directing air therealong.

35. A method of dispensing articles stacked
end-to-end in vertical columns from a housing having
an access opening covered by door means movable -
between an open position and a closed position,
15 compriéing:'
aligning one of the vertical colﬁmns of
articles with the access opening in the housing;
supporting the articles in the vertical
column above the lowermost article therein and
20 simultaﬁeously placing the lowermost article at the
. access opening in the housing for temoval from the
housing by moving the door means from a closed
position to an open position;
removing the lowermost article from the
25 housing;
moving the door means from an open position
to a closed position to release the remaining articles

in the vertical column.

36. A method of claim 35 further including the
step of
tilting the lowermost article at the access
opening outwardiy from the housiné upon separation of
5 the lowermost article from the immediately adjacent

article in the vertical column prior to said removal.
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37. An article display apparatus for promoting
the buying of retail items, comprising:
a base support;
a housing having an outer wall and a hollow

interior, said housing being mounted to said base

support;

an article support carriage mounted within
said housing, said article support carriage being
adapted to support articles within said hollow

interior of said housing;

door means mounted to said housing for
permitting removal of articles from said hollow

interior;

cooling means for cooling said hollow

interior of said housing; and

means exteriorly fixed to said base support
or said housing for supporting and dispiaying a
plurality of products outside of said base support or

said housing.

38. An article display apparatus of claim 37
wherein said base support comprises an-elongated,
column formed with a base, said housing being mounted

to the elongated column.

39. An article display apparatus of claim 38

wherein said article support carriage further includes
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vertical columns for supporting articles vertically

within the hollow interior of said housing.

“a

40, An article display apparatus of claim 38

(3

wherein said mounting means is mounted to the
elongated column of said base support beneath said

housing.

41. ‘An article display apparatus of claim 37

wherein said article support carriage is mounted to

' said base support.

42. An article display apparatus of claim 41

- further including means for rotating one of said

article support carriage and said housing with respect

to the other.
43. An article display appatatus of claim 37
wherein said door means is mounted to the outer wall

of said housing.

44, An article display apparatus of claim 37

wherein the outer wall is transparent.

45, An article display apparatus comprising:

a base support;
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a housing having an outer wall and a hollow
interior, said housing being mounted to said base
support;
an article support carriage mounted within
said housing, said article support carriage being
adapted to support articles within said hollow interi=-

or of said housing;

door means mounted to said housing for
permitting removal of articles from said hollow
interior; and

means exteriorly fixed to said base support
or said hbusing for supporting and displafing a
plurality of products outside of said base support or

said housing.

46. The article display apparatus of claim 45 in
which said means exteriorly fixed to said base support

or said housing is a basket.

47. An article display apparatus comprising:
a base support;

a housing having an outer wall and a hollow
interior, said housing being mounted to said base

support;
~an article support carriage mounted to said
base support beneath said housing, said article

support carriage being adapted to support articles in



WO 88/05892

10

15

20

25

30

35

PCT/US87/00311

-60-

vertical columns within said hollow interior of said

housing;

door means mounted to said outer wall of

[{7]

said housing, said door means comprising:

(i) a door panel movable between an

open position for permitting removal of

articles from said housing and a closed

position;

(ii) pusher means connected to said
door panel and being operable in response to
movement of said door panel to said open
position to move the lowermost article inrat
least one of said vertical columns from a
support position beneath the remaining
articles in said vertical column to an .
unloading position in which said lowermost
article is removable from said housing;

(iii) gripper means connected td said
door panel and being operable in response to
movement of said door panel to said open
position to engage the next article in said
vertical column immediately above said
lowermost article to support the remaining
articles in said vertical column; and

(iv) said pusher means and said
gripper means being opefable in response to
mo&ement of said door panel from said open

position to said closed position to locate
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said next article within said vertical
column in said support position beneath the

remaining articles in said vertical column.

An article display apparatus comprising:

a base support;

a housing having an outer wall and a hollow

interior, said housing being mounted to said base

support;

an article support carriage mounted to said

base support beneath said housing, said article

support carriage being adapted to support articles in

vertical columns within said hollow interior of said

housing;

a door assembly mounted to said outer wall

at an access opening formed therein, comprising:

(i) a door panel movable between an
open position for permitting removal of
articles from said housing and a closed
position;

(ii) pusher means connected to said
door panel and being operable in response to
movement of said door panel to said open
position to move the lowermost article in at
least one of said vertical columns from a
support position beneath the remaining

articles in said vertical column to an
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unloading position in which said lowermost

article is removable from said housing;

2y

(iii) gripper means connected to said

door panel and being operable in response to

€3

movement of said door panel to said open
position-to engage the next article in said
vertical column immediately above said
lowermost article to support the remaining
articles in said vertical column;

(iv) 'said pusher means and said
gripper means being operable in response to
movement of said door panel from said open
position to said closed position to locate
éaid next article within said vertical
cblumn in said support position beneath the
remaining articles in said vertical column;
and |
means exteriorly mounted to said base

support or said housing for supporting and displaying
a plurality of products outside of said base support

or said housing.

@

49, : The article display apparatus of claim 48 in
which said means exteriorlyrmounted to said base
support or said housing is a basket rotatably mounted

to said base support.

50. An article display apparatus comprising:
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a base support;
a housing mounted to said base support, said
housing having a hollow interior defined by transpar-
5 ent outer wall means formed with an article access
opening;
an article support carriage mounted to said
base support beneath said housing, said article
support carriage having a plurality of spaced article
10 supports each adapted to support articles in vertical
columns within said hollow interior of said housing,
said article supports being pivotal between an article
support position and an article removal position;
a door assembly mounted to said outer wall
15 means of said housing at said article-access opening
therein, said door assembly comprising:

(i) a door panel movable between an
open position for permitting removal of
articles from said housing.through said

20 article access opening therein, and a closed
position in which said article access
opening is closed, said door panel being
formed with a cam surface;

(ii) a column support arm having a

25 gripper element, said column support arm

being movable between a retracted pdsition
spaced from said vertical columns of arti-
cles and a support position in which said

gripper element contacts the article
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immediately above the lowermost article in
said vertical column to retain the remaining

articles in position in said vertical

321

column;

(¥

(iii) pivot means mounted in operative
engagement with said column support arm and
said cam surface of said door panel, said
pivot ﬁeans being movable relative to said
cam surface in a first di:ection to urge
said column support arm into said support
position in response ﬁo opening of said door
panel, said pivot means being movable
relative to said cam surface in a second

direction to urge said column support arm

_into said retracted position in response to

closing of said door panel;.

(iv) pusher means operatively connect-
ed to said door panel for pivoting said
article supports to said article support
position upon closing said door panel and
for pivoting said article supports to said

article removal position upon opening said

%

door panel; and

el

cooling means for cooling said hollow

interior of said housing.
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51. The article display apparatus of claim 50 in
which said article supports mounted to said article
support carriage each comprise:

a bracket fixedly mounted atop said article
support carriage;

an article support plate pivotally mounted
to said bracket, said article support plate being
pivotal between said article support position and said
article removal position;

a spring mounted between said article
support plate and said article support carriage for
biasing said article support plate to said article
support position; and

a push plate connected to said article
support plate, said push plate being formed with a
center portion connected to opposed wing portions,
said pusher means being engageable with said center
portion of said push plate to pivot said article
support plate between said article support position

and said article removal position.

52. The article display apparatus of claim 50 in
which said outer wall means of said housing comprises
a first and second cylindrical-shaped section of
transparent material, said second section being
concentrically disposed within said first section to

form an air gap therebetween.
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53. . The article display apparatus of claim 50 in
which one of said article support carriage and said
housing is rotatable relative ﬁo the other, said
housing having a flexible, elastomeric seal which
contacts said arficle support ;arriége to substantial-
ly prevent the ingress of air and moisture into said

hollow interior of said housing upon rotation of said

article support carriage or said housing.

54. The article display apparatus of claim 50 in
which said pivot means comprises:

a pivot arm mounted in engagement with said
cam surfacé of said door panel and resting against a
first side of said column support armj

a spring having one end resting atop said
pivot arm to urge said pivot arm into engagement with
said cam surface of said door, and a second end
resting against a second side of said column support
arm opposite said first side therebf; and

said pi&ot arm being movable with said cam
surface in reéponse to opening of said door panel to
disengage said column support arm allowing said second
end of said spring to ﬁrge said column suppbrt arm to
saidVSupport position to retain the articles in
position in said vertical column, said pivot arm being
movable with said cam surface in response to closing

of said door panel té engage said column support arm

o

-y
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and move said column support to said retracted posi-

tion.

55. The article display apparatus of claim 50 in
which said pusher means comprises:

a pusher element having a pair of opposed
vertical arms each having an upper end and a lower end
connected to a horizontal arm formed with a tab; and

a crank arm for pivotally mounting said
upper end of each of said vertical arms of said pusher
element to said door panel, said crank arms being
operable in response to opening of said door panel to
move said pusher element downwardly so that said tab
of said horizontal arm moves said article support of
said article support carriage to said article removal
position, said crank arms being operable in response
to closing of said door panel to move said pusher
element upwardly so that said tab of said horizontal
arm disengages said article support to permit movement
of said article support to said article support

position.

56. The article display apparatus of claim 55 in
which said pusher element includes means for urging

said pusher element upwardly upon closing of said door

panel.

57. An article display apparatus comprising:
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a support having an elongated column con-=
nected to a base portion;

a housing mounted to said elongated column %
of said support, said housing having a hollow interior

defined by transparent outer wall means formed with an

article access opening;

an article support carriage mounted to said
base suéport beneath said housing, said article
support carriage having a plurality of spaced article
supports each adapted to support articles in vertical
columns within said hollow interior of said housing,
said article supports being pivotal between an article
support posiﬁion and an article removal position;

a door assembly mounted to said outer wall
means of said housing at said article access opening
therein, séid door assembly comprising:

(1) a door panel movable between an
open position for permitting removal of
articles from said housing through said
article access opening therein, and a closed
position in which said article access
opening is closed, said door panel being -
forme& with a cam surface;

(ii) é column support arm having a
éripper element, said column support arm
being movable between a retracted position
spaced from said vertical columns of arti-

cles and a support position in which said
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gripper element contacts the article
immediately above the lowermost article in
said vertical column to retain the remaining
articles in position in said vertical
column;

(iii) pivot means mounted in operative
engagement with said column support arm and
said cam surface of said door panel, said
pivot means being movable relative to said
cam surface in a first direction to urge
said column support arm into said support
position in response to opening of said door
panel, said pivot means being movable
relative to said cam surface in a second
direction to urge said column support arm
into said retracted position in response to
closing of said door panel;

(iv) pusAer means operatively connéct—
ed to said door panel for pivoting said
article supports to said article support
position upon closing said door panel and
for pivoting said article supports to said
article removal position upon opening said
door panel;

cooling means for cooling said hollow

interior of said housing;
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a basketrrotatably mounted to said elongated
column and movable atop said base portion of said

support.

58. The article display apparatus of claim 57 in
which said basket comprises:

| first and second basket sections each formed
of a plurality of transversely oriented, interconnect-
ed wires definingra bottom wall, an upright outer wall
and an upright, semicircular-shaped inner wall;

means'for rotatably mounting said first and

éecond basket sections to said support so that said
semicircular-shaped inner walls of said first and
secdond basket sections are interconnected about said.
column of said support and said bottom walls of said
first and second sections rest atop said base portion
of said supéort, said first and second basket sections

being rotatable relative to said column and said base

- portion of said support.

59. The article display apparatus of claim 58 in
which said bottom wall of each said first and second
basket sections includes rollers movable atop said

base portion of said support.

60. _ An enclosure for refrigerating articles,

comprising:

‘——“‘_"M;y—/u»&x,ﬂ{

)
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a housing having an outer wall defining a
hollow interior for receiving articles to be refriger-
ated;

a thermally conductive column mounted within
said hollow interior of said housing, said column
being formed with an internal passageway having an
inlet and an outlet;

thermally conductive coil means mounted to
said column, said coil means having a first end
proximate said inlet of said internal passageway of
said column and a second end proximate said outlet of
said internal passageway;

compressor means connected to said first end
of said coil means for pumping cooling fluid in liquid
phase into said coil means, said cooling £luid being
converted from liquid phase into gaseous phase upon
entering said coil means and moving toward said outlet
of said column in gaseous phase to cool said coil
means and said column, the cooling fluid creating a
temperature gradient in said coil means and said
column wherein said first end of said coil means
proximate said inlet of said column is colder than
said second end of said coil means proximate said
outlet of said column;

blower means for circulating air in a
direction from the relatively warmer, second end of
said coil means to the relatively colder, first end of

said coil means, the air being circulated into said
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inlet of said colﬁmn, through said internal passage-
way, out said outlet'of said column and into said
hollow interior of said housing for refrigerating

articles therein.

61. An article display apparatus, comprising:

a base support including a thermally conduc-
tive column formed with an internal passageway having
an inlet and an outlet;

5 a housing having an outer wall defining a
hollow interior, said housing being mounted to said
column so that said internal passageway of said column
is located within said hollow interior of said hous-
ing;

10 o an article support carriage mounted to said
base support for supporting articles'Qithin said
Vhollow interior of said housiﬁé}

door means mounted to said housing for

permitting removal of articles from said interior of
15  said housing;

cooling means fér refrigerating articles

within said interior of said housing comprising:
(i) thermally conductive coil means
mounted to said column, said coil means
20 having a first end proximate said inlet of
said internal passageway of said column and
a second end proximate said outlet of said

internal passageway;

e

g
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(ii) compressor means connected to
said first end of said coil means for
pumping cooling fluid in liquid phase into
said coil means, said cooling fluid being
converted from liquid phase into gaseous
phase upon entering said coil means and
moving toward said outlet of said column in
gaseous phase to cool said coil means and
said column, the cooling fluid creating a
temperature gradient in said coil means and
said column wherein said first end of said
coil means proximate said inlet of said
column is colder than said second end of
said coil means proximate said outlet of
said column; ana

(iii) blower means for circulating air
in a direction from the relatively warmer,
second end of said coil means to the rela-
tively colder, first end of said coil means,
the air being circulated into said inlet of
said column, through said internal passage-
way, out said outlet of said column and into
said hollow interior of said housing for

refrigerating articles therein.

Apparatus for refrigerating articles con-

tained in the interior of a housing comprising:
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a cooling coil having a first end and a
second end, said cooling coil communicating with the
5 interior of the housing; 3
means for converting a cooling fluid intro-
-duced into said cooling coil from liquid phase to
gaseous,phase;
means for circulating the cooling fluid in
10 gaseous phase from said first end of said cooling coil
to said second end thereof for cooling said cooling
coil, the cooling fluid creating a temperature gradi-
ent in said cooling coil whgrein said first end of
said-cooling coil is colder than said second end of
15 - said cooling coil;
means for circulating air in heat exchange
relationshiprrelative to said cooling coil and the
articles contained in the interior of the housing in a
direction from said relatively warmer second end of
20 said cooling coil, through housing and to said rela-
| tively colder first end of said cooling coil, the
circﬁlating air becoming chilled for cooling articles
with the housing to a substantially uniform tempera-

ture.

A

63. Apparatus for refrigerating articles con-
tained in the interior of a housing, comprising:

a cooling coil having a first end and a 7
second end, said cooling coil being mounted within the

5 - interior of the housing;
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means for converting a cooling fluid in-
troduced into said cooling coil from liquid phase to
gaseous phase;

means for circulating the cooling fluid in
gaseous phase from said first end of said cooling coil
to said second end of said cooling coil for cooling
said cooling coil, the cooling fluid creating a
temperature gradient in said cooling coil wherein said
first end of said cooling coil is colder than said
second end of said cooling coil;

means for circulating air within said hollow
interior of said housing in heat exchange relationship
relative to said cooling coil and the articles in a
direction from said relatively warmer second end of
said cooling coil to said relatively colder first end
of said cooling coil, the air becoming chilled for

cooling articles within the housing to a substantially

uniform temperature.

64. A method of refrigerating articles, compris-
ing:

converting a cooling fluid introduced into a
cooling coil mounted within the hollow interior of a
housing in which articles are contained from liquid
phase to gaseous phase;

circulating the cooling fluid in gaseous
phase from a first end of said cooling coil to a

second end of said cooling coil for cooling said
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cooling coil, the cooling fluid creating a temperature
gradient in said cooling coil wherein said first end

of said cooling coil is colder than said second end of

(£

said cooling coil; and

circulating air within said hollow interior
of said housing in heat exchange relationship relative
to said cooling coil in a direction from said rela-
tively warmer second end of said cooling coil to said
relatively colder first end of said cooling coil, the
air becoming chilled for cooling articles to a sub-
stantially uniform temperature within said hollow

interior of said housing.

65. A method of claim 64 including the further

step of introducing the cooling fluid in liquid phase

into said first end of said cooling coil.

66; A method of refrigeraﬁing articles supported
end-to-end in vertical columns within the hollow
interior of a housing of an article display apparatus,
comprising: |

introducing a cooling fluid in liquid phase

o}

into the first end of a cooling coil mounted within
said hollow interior of said housing;

converting the cooling fluid from liquid
phase to gaseous phase upon entering said first end of

said cooling coil;
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transmitting the cooling fluid in gaseous
phase to a second end of said cooling coil, the
cooling fluid creating a temperature gradient in said
cooling coil wherein said first end is colder than
said second end; and

circulating air within said hollow interior
of said housing in heat exchange relationship rélative
to said cooling coil and the articles supported
therein in a direction from said relatively warmer
second end of said cooling coil to said relatively
colder first end of said cooling coil, the air becom-
ing chilled to cool the articles within each vertical

column to a substantially uniform temperature.
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