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[57] ABSTRACT 

A showcase for displaying and preserving ?owers has 
a housing formed with a front access opening and an - 
enclosure installed within the housing. An air flow 
path through which air may be recirculated is in part 
constituted by a space de?ned between the housing 
and enclosure. A refrigerating unit includes a 
refrigerant conduit oriented in the air ?ow passage 
and above a water pan located on the bottom of the 
housing. A blower mounted adjacent the refrigerant 
conduit operates to pull recirculating air across the 
water to collect moisture ad become humidi?ed to the 
desired degree. Thereafter the air is forced in heat 
exchange relationship around the refrigerant coil and 
.upwardly through the air ?ow path for distribution 
through perforations formed in the enclosure and into 
contact with the ?owers. 

13 Claims, 4 Drawing Figures 
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HUMIDIFIED AND REFRIGERATED SHOWCASE 

BACKGROUND OF THE INVENTION 

This invention relates to showcases and more speci? 
cally to a self-service showcase through which 
refrigerated and humidi?ed air is recirculated to better 
preserve flowers. - . 

Various types of self-service showcases have been 
constructed with top access openings and front access 
openings for the purpose of displaying comestibles such 
as meat, eggs or vegetables. The comestibles are 
customarily held in a special compartment in which a 
refrigerant coil is located to cool air circulating through 
the showcase. 
The refrigerantcoil is sometimes oriented above a 

relatively small drip pan situated to collect condensa 
tion discharged from the coil. When the water level 
rises to a predetermined level then this condition is 
sensed and a pump is activated to lift the water to an 
overhead disipator pan arranged on top of the cabinet. 
The dissipator may include‘ a heating coil to dissipate 
accumulated water. Other showcases eliminate con 
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densation from the refrigerant coils by a drainage - 
system that communicates with a floor sink. 

In both of these cases water is purposefully 
eliminated which unavoidably results in preventing the 
recirculating chilled air from becoming measurably hu 
midi?ed. ' 

As shall be fully explained a primary purpose of this 
invention is to satisfactorily humidify recirculating 
chilled air for the purpose of better preserving those 
types of goods such as ?owers that respond favorably to 
this type of controlled environment. 

SUMMARY OF THE INVENTION 

' Brie?y stated this invention contemplates an inex 
pensive, durable humidi?ed and refrigerated showcase 
for displaying and preserving ?owers or the like. 

In its broader aspects the showcase includes a hous 
ing with generally closed side, rear, top and bottom 
walls and a front wall formed with a large access open 
ing. Resting on or slightly above the housing bottom 
wall is a water pan whose area substantially superim 
poses the housing bottom wall. An enclosure installed 
within the housing has a perforated top panel, a per 
forated rear panel and a bottom panel that are spaced 
respectively from the housing top wall, housing rear 
wall and pan to de?ne an air ?ow chamber. 
A refrigeration system includes a refrigerant conduit 

which is oriented within a lower portion of the air ?ow 
chamber and above the pan. A fan positioned slightly 
above the refrigerant coil operates to draw recirculat 
ing air across the water contained in the pan so the air 
will accumulate moisture and become humidi?ed to a 
predetermined degree. The humidified air is then 
drawn around the refrigerant conduit in heat exchange 
relationship and is eventually directed upwardly 
through the air ?ow chamber so it may be distributed 
through perforations of the enclosure and into contact 
with the ?owers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The numerous bene?ts and unique aspects of the 
present invention will be fully understood when the fol 
lowing detailed description is studied in conjunction 
with the drawings in which: 
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2 
FIG. 1 is a perspective view of a humidi?ed and 

refrigerated showcase constructed in accordance with 
this invention showing ?owers inside the showcase; 

FIG. 2 is a schematic ?ow diagram showing suitably 
chilled-and humidi?ed air being constantly circulated 
through the showcase; 

FIG. 3 is a side elevational sectional view taken ap 
proximately through the center of the showcase show 
ing the air ?ow circuit; and, 

FIG. 4 is a perspective, fragmentary view showing 
the interrelationships between various components in 
the lower portion of the showcase. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, a humidi?ed and 
refrigerated showcase 10 includes a cabinet or housing 
1 1 of any desired aesthetic shape. Housing 11 has a pair 
of sidewalls 12 and 13 interconnected by a rear wall 14 
and by a front wall 15 which has a lower section 16. 
Front wall 15 is formed with a large access opening 17 
so that a ?orist or other person may gain access to the 
interior of housing 11. Housing 11 incorporates a lower 
wall 18 and an upper wall 19 which is recessed 
downwardly from the top edges of sidewalls 12 and 13, 
rear wall 14 and front wall 15. ' 

Installed within housing 11 is an integrally con 
structed or sectional enclosure 20 which has a rear 
panel 21 spaced from housing rear wall 14. Rear panel 
21 is formed with a plurality of perforations 22 which, 
as shall be more fully explained, serve as air passages 
through which suitably chilled and humidi?ed air may 
be constantly supplied to ?owers 24. The ?owers 24 
are held for display purposes in conventional vases, 
pots or other containers supported on vertically aligned 
and adjustable inner shelves 23 which span between 
housing sidewalls 12 and 13. A service shelf 25 is ad 
justably supported by brackets mounted to front wall 
lower section 16 and is illustrated supporting a plastic 
bag cutting and dispensing unit 26. In practice the 
?orist or customer, on a self-service basis, would ar 
range selected ?owers within a plastic bag and carry 
the ?owers away. 

Extending outwardly from lower wall 18 is a deck 27 
over which is installed a series of side shelves 28 ad 
justably supported by brackets 29 mounted to housing 
sidewall 13. An object 29 which may be a pot of ?owers 
not requiring humidity, imitation ?owers, a statue or 
novelty is shown supported on the uppermost side 
shelf. 

Resting on housing upper wall 19 and generally con 
cealed from view is a dissipator unit 31, a compressor 
32 for refrigerant and a condensor 32a for refrigerant 
whose functions will be more fully explained. 
The showcase 10 may be supported on wheels or 

casters that permit it to be easily moved from place to 
place such as back and forth between a shop and lobby 
outside the shop. 

Referring to FIG. 2, which depicts a schematic ?ow 
diagram, a relatively shallow metal pan 33 is ?lled with 
water 34 to a predetermined depth d. A water tempe ra 
ture regulator 35 may be adjusted to maintain the water 
34 at a selected temperature, preferably 32°F. A water 
level sensor 36 operates to maintain the water depth d 
at a predetermined level such as one-fourth inch to 
one-half inch for example. When the water level ex 
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ceeds the desired depth d, due to drippage collected 
from the overlying refrigeration system, for example, 
the water level sensor 36 will trigger into operation, a 
water pump assembly 37 that will then remove excess 
water from pan 33 through upstanding water discharge 
line 38. Line 38 eventually discharges the water into 
dissipator 31 which includes a temperature regulation 
and switch control 40. Control 40 is constructed so that 
a heating coil will be switched on in response to move 
ment by a ?oat valve when the water level attains a 
predetermined height. If water is being discharged from 
line 38 at a faster rate than that at which the water can 
be dissipated, a portion of the water is returned to pan 
33 through a water over?ow line 39 and the excess 
water is then continuously recirculated until dissipation 
is accomplished. 
A refrigeration system 41 includes a supply line 42 

extending from condensor 32a to a refrigerant coil 43. 
As the refrigerant medium, which may be Freon 12, for 
example, travels through refrigerant coil 43 air is 
forced into heat exchange relationship therewith as 
shall be more fully explained. The refrigerant is 
returned through an exit line 44 to compressor 32. A 
suitable control 45 is coupled between the compressor 
32 and condensor 32a for regulating the ?ow rate and 
temperature of the refrigerant medium. 
A blower or fan 46 aligned above refrigerant coil 43 

operates to pull air upwardly over the refrigerant coil 
43. A control 47 may be used to adjust the speed of fan 
46 to thereby vary the mass ?ow rate of the air. A 
de?ector 48 is arranged to divert the air in a given 
direction. 
A portion of recirculating air A driven downwardly 

by inertia and a small amount of commingled at 
mospheric air are pulled across the water 34 in pan 33 
by fan 46 to accumulate moisture and therefore 
become a relatively warm humidi?ed mass of air A2. 
The air A2 is pulled upwardly over and chilled by 
refrigerant coil 43 to become a relatively cold hu 
midified mass of air A3. As the air is forced upwardly 
through the air circulation path a portion is supplied 
through the enclosure perforations in the form of tiny 
air streams A4. The balance of the air As reaching the 
uppermost level in the air circulation path is de?ected 
downwardly by de?ector 48 to constitute a cascading 
air mass of air curtain whose lower portion is formed by 
air mass A,. 

Referring now to FIG. 3 enclosure 20 has a per 
forated rear panel 21 as previously indicated, a solid or 
nonperforated bottom panel 49 and a perforated top 
panel 50. A hidden partition 51 positioned behind front 
wall 15 is secured to the forward edge of recessed 
upper wall 19. A conventional cabinet lighting ?xture 
52 is mounted on hidden partition 51. 
An air ?ow chamber 53 is generally de?ned by the 

double wall constituted by housing 11 and enclosure 
20. More speci?cally air ?ow chamber 53 through 
which humidi?ed refrigerated air is continuously circu 
lated has a lower duct 54 de?ned by enclosure bottom 
panel 49 and housing lower wall 18, an intermediate 
duct 55 de?ned by enclosure rear panel 21 and housing 
rear wall 14 and an upper duct 56 de?ned by enclosure 
top panel 50 and housing upper wall 19. De?ector 48 
and a forward tip 57 of top panel 50 de?ne a narrow 
construction 58 through which air As may pass with in 

15 

20 

25 

35 

45 

50 

55 

4 
creased velocity to thereafter form a downwardly ?ow 
ing air curtain 59. A screen 60, hinged to enclosure 
bottom panel 49, ordinarily is closed to prevent articles 
on service shelf 25 from falling into the water 34. It 
may easily be ?ipped from its closed position as shown 
to an open position so access may be gained beneath 
enclosure 20. 

Referring to FIG. 4 a support plate 61 mounted on 
the housing lower wall (not shown) supports a conven 
tional electrical control box 62 coupled to an external 
power source by line 63. An electrical line 64 is cou 
pled to a junction box 65 from which electricity is dis 
tributed by line 66 to the dissipator, compressor and 
condensor mounted overhead in the housing. A metal 
sheath 67 houses the refrigerant conduit whose oppos 
ing ends are coupled to lines 42 and 44 of the refrigera 
tion system. The top wall of sheath 67 is formed with 
three circular openings for mounting three fans 46 and 
a pair of brackets 68 may be used to secure sheath 67 
against the housing rear wall (not shown). 
The refrigerant conduit extends across at least two 

thirds of the distance between the housing side panels 
so adequate refrigeration can take place. 
The metal pan 33 is sufficiently large to substantially 

entirely overlay the housing lower wall and its rearward 
or innennost portion underlies sheath 67 in order to 
collect condensation droplets from the refrigerant coil. 
By this construction a great quantity of water may be 
quickly accumulated by the overlying moving air mass 
since the exposed water surface will be correspondingly 
large. Pump 37 is shown lying near the surface of water 
34 for driving excess water upwardly through water 
discharge line 38. The lower end 69 of screen 60 is 
hinged to enclosure bottom panel 49 and its upper or 
free end rests against the lower section 16 of the hous 
ing front wall. In order to gain access into the pan 33 or 
beneath panel 49 the person would merely be required 
to ?ip screen 60 backwardly. 
As the air A1 of the air curtain reaches the lowest 

point in the path its velocity is lower and its tempera 
ture is higher than at any other point in the cycle. In 
asmuch as warmer air has a greater capacity for holding 
vapor or moisture than relatively colder air the mass of 
air A2 being swept over the surface of water 34 is capa 
ble of accumulating comparatively great amounts of 
moisture. Preferably the air A2 is either fully saturated 
or has a relative humidity of at least 85 percent. After 
the humidi?ed air has been pulled past the refrigerant 
coil the now humidi?ed and chilled air A3 is driven up 
wardly so that streams of suitably conditioned air may 
pass through the perforations 22 into the interior of the 
enclosure in the form of air streams A4. 

OPERATION 

Keeping the above construction in mind it can be un 
derstood how the objectives of this invention are at 
tained. 

After the humidi?ed and refrigerated showcase 10 
has been set in operation by a switch that may be con 
nected to electrical line 63 for example, the air will 
continuously circulate through its intended path and 
thereby constantly service and preserve the ?owers 24 
arranged on the shelves 23 inside showcase l0. 

Recirculating air at the lower portion of the air cur 
tain 59 is commingled with a small amount of siphoned 
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external air and the resulting mass of air A1 is forced in 
part by inertia and in part by the suction generated by 
fans 46 to screen 60. The driving force is then solely 
provided by fans 46 that pull air A1 through screen 60 
and into contact with the water 34 in metal pan 33. As 
the relatively warm air A2 is dragged across the water 
34 in pan 33 it accumulates a desired quantity of 
moisture (of at least 85 percent relative humidity) and 
is pulled around the refrigerant coil to become chilled 
to a predetermined temperature. The now optimum ‘0 
chilled and refrigerated air As is driven by the fans 46 
upwardly through intermediate duct 55 of air ?ow 
chamber 53. 
As the air travels through intermediate duct 55 and 

upper duct 56 streams of air A4 pass through perfora 
tions 22 in enclosure rear panel 21 and top panel 50 so 
that the ?owers 24 will be satisfactorily conditioned 
and preserved in an ideal environment. 
Upon arriving at the downstream end of converging 

upper duct 56 and air A5 is squeezed at increased 
velocity‘ through constricted passage 58 and de?ected 
downwardly by the depending skirt or de?ector 48. 
This increased velocity prevents the chilled air from 
being invaded by excessive external air that would 
bring undesired heat into the air ?ow. 
By way of example; the refrigerant medium is Freon 

12; the average temperature of the refrigerant medium 
in the refrigerant conduit 43 is 20° F; the temperature 
of the water is kept at 32° F; the water depth d is 
between one-fourth inch and one-half inch; the tem 
perature of the air at phase As is 34° F; the temperature 
of the air at phase A1 is between 38° F and 40° F; the 
velocity of the air passing through constricted passage 
58 is 150 feet per minute; and, the slowest velocity of 
the air at the lower portion of the air curtain at phase 
A1 is between 10 and 25 feet per minute. 
From the foregoing it will be evident that the present 

invention has provided a humidi?ed and refrigerated 
showcase in which all of the advantages are fully 
achieved. . 

What is claimed is: ‘ 
1. A refrigerated and humidi?ed showcase for 

?owers comprising: 
a. a housing having generally closed side, rear, top 
and bottom walls and a front wall formed with an 
access opening; ' 

b. a pan for containing water supported over the 
housing bottom wall, wherein the pan substantially 
entirely overlies the housing bottom wall so the ex 
posed water surface will be relatively large to 
thereby permit air to better accumulate a desired 
quantity of moisture; 

c. an enclosure with a perforated top panel, a per 
forated rear panel and a bottom panel that are 
spaced respectively from the housing top wall, 
housing rear wall, and pan to de?ne an air ?ow 
chamber; 

. a refrigeration system including a refrigerant con 
duit located within a lower portion of the air ?ow 
chamber, the pan extending beneath the 
refrigerant conduit to collect condensation 
droplets; and, 
a fan located in the air ?ow chamber above the 
refrigerant conduit for the purpose of pulling air 
across water contained in the pan to accumulate 
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6 
moisture, then drawing the air in heat exchange 
relationship over the refrigerant conduit and 
directing the now optimumly refrigerated and hu 
midi?ed air upwardly through the air ?ow 
chamber so it can pass in the form of air stream 
through the perforations to the interior of the en 
closure. 

2. The structure according to claim 1, wherein; the 
depth of the water in the pan is between one-fourth 
inch and one-half inch. 

3. The structure according to claim 1 including: 
a sheath covering the refrigerant conduit and struc 

ture at a top portion to mount the fan. 
4. The structure according to claim 3, including: 
multiple fans for drawing air into the sheath and 

around the refrigerant conduit. 
5. The structure according to claim 3, wherein; 
the refrigerant conduit extends at least two-thirds of 

the distance between the housing sidewall and is 
con?ned by the sheath. 

6. The structure according to claim 1, including: 
a water level sensor for detecting the predetermined 
maximum depth of water in the pan; 

a pump responsively coupled to the water level sen 
sor for withdrawing water from the pan; and, 

an overhead water dissipator mounted on the hous 
ing top wall. 

7. The structure according to claim 1, including: 
a service shelf mounted to the housing front wall; 

and, 
a screen hinged to the enclosure bottom panel and 
supported against the housing front wall so it may 
extend across the air flow chamber and prevent ar 
ticles from falling into the water. 

8. The structure according to claim 1, including: 
a de?ector for directing recirculating air at the top of 

the air ?ow chamber downwardly towards the pan. 
9. The structure according to claim 8, including: 
a narrow constriction de?ned in part by the de?ector 

at the exit end of the air ?ow chamber for increas 
ing velocity of the air to prevent it from importing 
excess heat from the external air during movement 
towards the pan. 

10. The structure according to claim 1, wherein; 
the refrigeration system, temperature-of the water in 

‘the pan and fan are adjusted so that the relative 
humidity ‘of the air in the air flow chamber is at 
least 85 percent. 

11. The structure according to claim 1, wherein; 
the pan substantially entirely overlies the housing 
bottom wall so the exposed water surface will be 
relatively large to thereby permit the air to better 
accumulate the desired quantity of moisture, 

the pan extends beneath the refrigerant conduit to 
collect condensation and droplets, 

a sheath is arranged to cover the refrigerant conduit 
and is structured at a top portion to mount the fan, 
and 

a de?ector is arranged to direct recirculating air at 
the top part of the air ?ow chamber downwardly 
towards the pan. 

12. A refrigerated and humidi?ed showcase for 
?owers, comprising: 

a. a housing having generally closed side, rear, top 
and bottom walls and a front wall formed with an 
access opening; 
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a pan for containing water supported over the 
housing bottom wall; 
an enclosure with a perforated top panel, a per 
forated rear panel and a bottom panel that are 
spaced respectively from the housing top wall, 
housing rear wall, and pan to de?ne an air flow 
chamber; 

. a refrigeration system including a refrigerant con 
duit located within a lower portion of the air flow 
chamber above the pan; 

. a plurality of shelves supported within the enclo 
sure; 

. a fan located in the air ?ow chamber above the 
refrigerant conduit for the purpose of pulling air 
across water contained in the pan to accumulate 
moisture, then drawing the air in heat exchange 
relationship over the refrigerant conduit and 
directing the now optimumly refrigerated and hu 
midified air upwardly through the air ?ow 
chamber so it can pass in the form of air streams 
through the perforations to the interior of the en 

5 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

8 
closure and into contact with ?owers located on 
the shelves; and 

g. the refrigeration system, temperature of the water 
in the pan and fan are adjusted so that the relative 
humidity of the air in the air ?ow chamber is at 
least 85 percent. 

13. The structure in accordance with claim 12, 
wherein: 

the pan substantially entirely overlies the housing 
bottom wall so the exposed water surface will be 
relatively large to thereby permit the air to better 
accumulate the desired quantity of moisture, 

the pan extends beneath the refrigerant conduit to 
collect condensation and droplets, 

a sheath is arranged to cover the refrigerant conduit 
and is structured at a top portion to mount the fan, 
and 

a de?ector is arranged to direct recirculating air at 
the top part of the air ?ow chamber downwardly 
towards the pan. 

* * * * * 


