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8 Claims. (Cl. 62-128) 
The present invention relates to structure for effecting 

an early warning or indication of ice in a refrigerated 
case resulting from blockage of the drain, particularly for 
refrigerated cases of the commercial type such as com 
monly used in food stores. 

In commercial refrigerationvequipment of the type ex 
empliiied particularly by open refrigerated cases for food 
products used „in lself-service stores, refrigerating air 
vcooled to a predetermined temperature is circulated 
through suitable ducts or passages provided in the case 
and over or across the opening through which access is 
had to the refrigerated product. In its circulation, and 
particularly in passing across the opening and thus con 
tacting ambient air, the refrigerating air absorbs moisture 
whichv subsequently is deposited in the form of frost on 
the evaporator coils or other means provided for cooling 
the circulating air, the moisture being condensed and 
frozen as the air passes over the relatively cold cooling 
means. To maintain t-he desired heat exchange efficiency, 
this frost is melted from time to time, and provision is 
made for draining the resulting waterv out of thecase, 
since otherwise -it would freeze and accumulate as ice. In 
operation, however, it often happens that the drain be 
comes clogged -by bits of food, cartons, or other objects, 
so that water resulting from defrosting Vor possibly from 
other causes, such as cleaning of 'the case interior, is 
trapped and freezes. The accumulation or build-up of ice, 
if not detected and remedied, will continue until it inter 
feres with'operation of the case to cause refrigeration 
failure, i.e., failure to maintain the desired refrigerating 
temperature. This may become apparent `from the con 
dition ofthe food products, or operation of a temperature 
responsive device which warns of undue rise of tempera 
ture,v> or both. The great accumulation of ice which occurs 
in such event requires laborious and time-consuming work 
to remove, and may damage the case. i  

The present invention- provides a construction which 
is very simple and inexpensive, yet effectively guards 
refrigerated case in the event of blocking or clogging of 
against any considerable accumulation of ice within a 
the drain. More specifically, the construction provides 
as part of the refrigerating air circulatiiig‘means a duct 
`orpassage from which thev drain opens, andhaving adja 
.cent the drain an effective cross-sectional area adequate 
for flow of the volume of air required to maintain a pr'e 
determined> low ltemperature in the case.1Upon blockage 
lof the drain and consequent accumulation of ice, the 
cross-sectional `area- of the passage is progressively re~ 
stricted to a point at which the volume of »air which may 
vtlowthrough Vthe circulatingmeans is reduced significantly 
below the ,volume required to'maintain the desired tem 
perature in the case. When the case land its contents thus 
:become _warmed to a point at which an indication is given 
of the refrigeration failure, investigation will reveal the 
>'blocked drain and the accumulation of ice. While 
temperature-responsive warning or indicating devices are 
commonly used in commercial refrigeration equipment 
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device the appearance of the interior of the case and its 
$contents would itself provide an indication of refrigera 
tion failure. Thus melting of frost deposited during nor 
mal operation of the case, and/or the abnormal Warmth 
of the air in the case and of the contents, would be evident 
to the senses. 
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The accumulation of ice is relatively slight and remov 

able without the expenditure of a great deal of time and 
labor, and in the case of the present construction, because 
the desired effect is achieved within a relatively short time, 
much shorter than would Ábe the case with heretofore 
known constructions. Because several factors may alfect 
the rate of ice accumulation, as for instance humidity 
conditions, the exact time required for effecting the re 
frigeration failure in the two instances cannot be stated 
with great deiiniteness. Speaking generally, the present 
construction is effective in days as against weeks required 
by heretofore known constructions. Thus, if two or three ' 
weeks were required for sufficient ice accumulation to 
effect failure in a known case construction, it would re 
quire perhaps three or four days of accumulation with 
the present construction to obtain the results desired. 

It is an object of the invention to provide a refrigerated 
case construction which in the event of ice accumulation 
results in an indication of such accumulation while the 
accumulation is still relatively slight. 
Another object is the provision of a construction 

for a case refrigerated by circulated air, in which a rela 
tively slight accumulation of ice in the event of drain 
blockage prevents circulation of a volume of refrigerating 
air sufficient to maintain a desired temperature, to cause 
elevation of temperature and consequent indication of 
the ice accumulation. 

Another object is the provision in a case refrigerated 
by circulated air of a passage for the air having adjacent 
a drain for removing water from the case, a cross 
sectional area limiting the circulating air to a lvolume suf 
Íicient to maintain a desired temperature in the case, so 
that only slight accumulation of ice in the case upon 
«blockage of the drain prevents circulation of the necessary 
volume and effects indication of the accumulation. 

Other and further objects, advantages and features of 
t-he invention will be apparent to those skilled in the 
art from the followingdetailed description, taken in con 
junction with the accompanying drawing, in which: 
The single figure is a somewhat diagrammatic cross 

sectional view of one type of refrigerated case embodying 
the present invention. ' 

As shown in the drawing, the> refrigerated case, gen 
erally indicated as 10, comprises a base 11 from which 
extend vertical end walls 12, only one of which is shown, 
front wall 13 and rear wall 14, the front and rear walls 
being connected at their lower edges by a transverse bot 
tom wall 1S to define the “pan” of the case. The walls 
and bottom are of hollow construction with a filler or 
core of insulation indicated at 16, as for example a suit' 
able foamed plastic composition. . a . 

A fan panel 17 'extending between theend walls' 12 is 
supported in spaced relation above `the pan bottom 15 
by any appropriate means. The fan panel in this case is 
shown as extending generally horizontally from adjacent 
the rear wall 14 to adjacent the front wall, with a vertical 
offset 18 between its forward and rear portions. The rear 
portion of the panel 17 has a longitudinal depression pro 
viding a trough 19 along thebottom of which are a plu 
rality of apertures or weep holes 20, for a purpose de 
scribed hereinafter. The space between the pan bottom 
15 and the panel 17 serves as a duct or passage for refrig 
erating air, and communicates with a vertical duct 2'1 
defined between the inner face of the rear wall 14 and a 
vertical panel 22 at the upper end of which is provided 
a discharge outlet which may take the form of a grille 
23. Another duct or passage 24 is delined between the 
inner face of the front wall 13 and a vertical panel 25 
spaced inwardly thereof and having a discharge shown 
as in the form of a grille 26 or the like. The lower edges 
of the‘vertical panels 22 and 25 and the front and rear 
edges of fau panel 17 are suitably connected to each other. 



In the present instance, air is circulated through both of 
the ducts 21 and 24 s v 
of the case for return through a common inlet, but the 
invention is equally applicable to case arrangements in 
which refri-gerating air flows through one duct and across 
the case to an opposite duct for return by the latter. 

>Spaced forwardly of the lower portion of the panel 22 
is a partition 27 extending longitudinally between the end 
walls, with its lower edge spaced above the panel 17, 
and its upper edge at approximately the same level as 
the grille 26 of the front duct 24. The partition 27 serves 
as the rear wall of a product-containing well 28 of the 
case, which is completed by the panel 25 and the end 
walls 12, and by a bottom provided by one or more plates 
29 removably supported by the lower edges of the parti 
tion 27 and panel 25, which may be provided with in 
wardly extending supporting flanges or other suitable 
means for this purpose. i 
The space between the rear duct panel 22 and the par~ 

tition 27 constitutes a return air duct 30 in which is 
suitably mounted means for cooling the air such as an 
evaporating coil or coils 31. The duct 30, as evident from 
the ligure, is directly above the trough portion 19 of the 
fan panel 17, which with the bottom of the well 28 de 
fines a horizontal extension of the duct or passage 30. An 
aperture 32 in the fan panel accommodates a fan 33 or 
other air-.moving means suitably mounted thereon as by 
means of a spider bracket 34 to move air through the 
duct or passage 30 over the cooling means 31, and through 
the aperture 32 into the space between the fan panel 
and pan bottom 15. This space serves as a duct or passage 
35 communicating with the lower ends of both of the 
ducts 21 and 24 to conduct air thereto. While only one 
cooling means 31 and one air-moving means 33 are shown 
it will be understood that in practice a plurality of each 
is employed, depending upon the length of the case. 

Extending forwardly from the rear duct panel 22 below 
the level of the grille 23 and spaced above the partition 
27 and well 28 is a shelf 37. At its forward edge, the shelf 
37 is provided with an upwardly extending hollow wall 
38. The wall 38 is open at its upper and lower edges, and 
has at its lower edge a generally horizontal extension 
39 spaced below the shelf 37 and projecting rearwardly 
at least to the plane of the partition 27, and spaced there 
above. The hollow front wall 38 of the shelf, together 
with the extension 39 and shelf 37, defines a duct or pas 
sage 40 opening at its lower end directly above the upper 
end of the duct or passage 30. Air fiowing upwardly in 
the rear duct 21 and discharged through the outlet grille 
23 flows over the shelf and about any products thereon, 
then enters the upper end of 'the passage 4t) to return 
under the influence of the fan 33 through the duct 30, 
aperture 32,.and passage 35 to the duct 21. The space 
between the upper edge of partition 2’7 and the rearward 
extension 39 defines a return inlet 41 through which re 
frigerating air flowing upwardly in the forward duct 24 
and out its discharge grille 26 into and through vthe well 
Y28 and over and about the products contained therein ulti 
mately passes back to the duct 30 to be >recircula'ted by the 
fan 33 through the passage 35 to the duct 24. The illus 
trated case 10 in effect has two separate refrigerated 
spaces and tw-o separate refrigerating circuits, but cooled 
by cooling means and air-moving means common to both 
spaces. 
The refrigerating air in moving from the respective 

grilles 23 and‘26 to the return duct 30 absorbs moisture 
from the relatively warmer and more humid ambient at~ 
mosphere, which condenses upon the cooling means as 
the air passes thereover, and forms a frost deposit thereon. 
To maintain the heat exchange efficiency of the cooling 
means the deposit is removed from time to time. For de 
frosting the evaporating coil or coils or other cooling 
means 31, defrost heating means 42, shown in this case 
as antelectrical resistance rod or rods, are employed. In 
the present instance, the rod or rods 42 are supported 
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on the evaporating coils 31,l and held against accidental 
displacement by suitable means, such as a plurality _of 
straps 43, only one of which is shown. When the coils are 
to be defrosted, flow of refrigerant therethrough is halted, 
and the rods are heated by current applied thereto, while 
operation of the fan 33 continues so that air is drawn over 
the rods and warmed thereby to flow over the coils and 
melt the frost deposit thereon. The resulting water liows 
by gravity into the defrost trough 19, and through the 
weep holes 20 onto the bottom 15 of the case. To assure 
that the water in the trough 19 will not freeze, block 
the apertures or weep holes 20, and thus begin an accumu 
lation of ice below the coils, heating means 44, which 
may be of low wattage, are provided below the cooling 
means 31. The means 44 is shown in this case as an elec 
trical resistance rod or rods 44, supported on straps or 
brackets such as shown at 45, to which they 'may be se 
cured by suitable clips or like means 46. The water re 
sulting from defrosting of the refrigerating coil fiows 
along the bottom of the case to a drain gutter or trough 
47 which extends longitudinally of the case and is inclined 
downwardly from the opposite ends towards a central 
portion thereof. The trough 4'7 is located intermediate the 
front and rear walls, and the pan lbottom 15 inclines from 
the front and rear downwardly to the trough. Located at 
the low point of the trough is a drain 48 through which 
the water resulting from defrosting of the coils, as well 
as any water which may otherwise be found in the case, 
is removed from the case 10. Any suitable conduit means 
may be connected to the drain 48 to conduct the water to 
an appropriate disposal point. It will be noted that the 
drain 48 opens from the passage 35 through which air is 
conducted to the ducts 21 and 24. ' 
As already explained, if the drain 48 is clogged or 

blocked, the water which normally would leave the case 
1t) therethrough is trapped, and quickly becomes frozen 
because of the low temperature of the refrigerating air. 
Ice thus accumulates in the case, and increases with each 
defrosting of the refrigerating coils. In addition, opera~ 
tion by its warming effect on the air Abeing circulated, may 
cause melting of at least a portion of the accumulated ice, 
which again freezes when the refrigerating operation is 
resumed. Thus there is not only an accumulation of ice 
in the case which is difficult to remove if not ’detected 
while still slight, but the effect of repeated freezing and 
thawing of the ice which may result in such stresses on 
the case structure as to cause serious damage. The present 
invention provides novel means for early detection of the 
accumulation of »ice within the case, so that corrective 
measures may be taken while the condition may be rem 
edied easily, and before any damage to the case has been 
occasioned. To obtain this result, the present invention 
provides the passage 35, adjacent the drain 48, with an 
effective cross-sectional area allowing substantially only 
the volume of refrigerating air to be circulated which has 
been ascertained to be required for a particular desired 
temperature in the case 10. In the illustrated embodiment 
of the invention, this means takes the form of a bañie 50 
which is mounted in any suitable manner in the passage 35 
to extend downwardly across the passage along one longi 
tudinal edge of the drain trough 47. The baffle is shown 
as a generally Z-shaped panel of sheet metal to allow of 
its securernent by rivets or other means to the vertical 
offset portion 18 »of the panel 17, as at 51. The lower edge 
of the bafiie is spaced Vfrom the bottom of the pan by a 
relatively slight distance, which may be only a fraction 
of an inch, depending upon the volume of air which is 
just, or only slightly more than, suñ'icient to maintain the 
desired low temperature in the case, and specifically in 
the well 28. The area of the gap or aperture 52 defined 
between the baffle 50 and the pan bottom 15, or in other 
words the effective cross-sectional area of the passage 35, 
allows fiow of such Volume to and through the forward 
duct 24 with air-moving means of a given capacity. If 
blockage occur-s in the drain and ice accumulates within 
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the case as operation of the case continues, the cross sec 
tion of the passage 35 adjacent the drain 48 becomes 
restricted by the ice as it accumulates and mounts toward 

` the top of the passage 35. This reduction in area reduces 
the circulation of refrigerating air to a-nd through the well 
28 to less than the volume necessary to maintain the de 
sired temperature. Consequently, the temperature in the 
well rises, and the products contained in the well become 
Warmer than desired. The temperature ordinarily does not 
rise to that of the ambient air, «but becomes high enough 
to be readily sensed by the hand when reaching into the 
well 28 to select or remove some of the products contained 
therein, and/ or may be noted visually because of a change 
in the appearance of the well or prod-uct, as perhaps by 
melting of frost deposits which occurred during operation 
at the desired well temperature. While such indications ‘of 
the temperature rise are effective, a more positive means 
is available in devices which are commonly used to re 

, spond to rise in temperature of refrigerated cases and 
actuate 'an electric circuit or other means for giving an 
audible, visual, or other warning thereof. Such a device 
is indicated’ at 53 in the well, with electrical conductors 

‘ thereof indicated at’54 for connection to a suitable warn 
ing-means such as‘the bell 55 
the device 53. A similar ’device '53 may be employed in 
the space above the shelf 37 to warn of a rise in tempera 
ture at that location, as distinct from the well 28, and 

in a circuit controlled by 

Vconnected to the bell 55er another warning means. 
When an indicationtof the undesired rise in temperature 

of the well- and its contents is perceived, whether it be 
thefproduct and well, the sensing of 

the relative warmth by the skin of the hand, or the signal 
given as a yresult of actuation of the warning device 53 
in response to the higher temperature, investigation of 
the reason for the refrigeration failure follows logically. 
Such investigation will of course reveal the accumulation 
of the ice and its cause, whereupon the ice and the ma 
terial causing the blocking of the drain may then be re 
`movedand proper operation of the case 1t) restored. 
Remedying of the difficulty is relatively simple and easy, 
because the. warning indication is` given relatively soon 
after inception of the trouble, or. in other words while 
the ice accumulation is still relatively slight, by reason of 
the provision of the passage 35 with a cross-sectional area 
adjacent the drain which is not much, if at all, more than 
adequate or suiiicient for circulation of the predetermined 
volume of refrigerating air which will maintain the de 
sired temperature in the well 28. Thus only a slight re 
striction of the gap S2 will be reflected by an increase in 
the well temperature, which initially may be relatively 
insignificant, but which rise will continue as continued 
ice accumulation further reduces the cross~sectional area 
of the passage 3S, until the higher well temperature re 
sults in an indication that the refrigeration is inadequate, 
as by causing actuation of the warning device 53. It will 
‘be evident that in the absence of the baffle 50, the ice 
accumulation would have substantially to close the pas 
sage 35, or interfere with operation of the air-moving 
means, before any appreciable effect of increased tem 
perature in the well 2S would occur, after which an addi 
tional period would necessarily elapse before the in 
creased temperature resulted in an indication which 
would lead to discovery of the ice accumulation in the 
bottom of the case. 

It will be apparent that it is not necessary to provide 
for any »indication to be given in the space above the 
shelf 37 after the accumulation of ice in the bottom of 
the case. It will also be evident that if the drain 48 were 
located between the air-moving means 33 and the rear 
duct 21, the baille 50 would be located adjacent the 
drain, in such position as to limit to the predetermined 
volume the quantity of refrigerating air flowing to and 
through the duct 21. In such case, a relatively slight ice 
accumulation would result in a rise in temperature in 
the space above the shelf 37, of which indication would 
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be given after only relatively slight accumulation by a 
change in the appearance of the product or of the struc 
ture adjacent the shelf, by a warm sensation on the hand 
when reaching for. a product on the shelf, or by the tem 
perature-responsive warning device 53 in the space 
above the shelf. The temperature in the well 28 then 
would not be affected by the ice accumulation. 

It will be evident that instead of employing the baffle 
5t), the desired cross-sectional area of the passage 35 may 
be obtained by other means, as by so dimensioning the 
duct or passage that the walls thereof define the desired 
area adjacent the drain 48. It will furthermore -be evident 
that the bafñe S0 may, if desired, be so arranged as to 
extend within the trough 47, so that an even smaller ac 
cumulation of ice would result in an indication as here 
inabove explained, since it would not be necessary for ice 
to ñll the trough 47 before it would become effective in 
restricting the gap 52. The bat-lie 50 is shown as arranged 
outside of the drain trough in order to avoid interference 
with access to the drain 48. In this connection, depending 
upon the particular case construction involved, it might be 
possible to have the baffle 50 depend into the trough, with 
a central portion thereof oifset‘around the drain 48, so 
as to avoid interference therewith. . 

It will be understood that the embodiment of the inven 
tive concept illustrated herein is exemplary and not ex 
haustive, and that'the invention is not limited to such 
embodiment, since modifications and variations thereof, 
some of which have been pointed out hereinabove, may 
be made without departing from the spirit and scope of 
the invention as set forth in the appended claims. 
We claim: t ` 

l. In a refrigerated case having a drain for conducting 
water therefrom to prevent ice formation therein, means 

‘ for providing refrigerating air therefor, and means for 
circulating refrigerating air therein in a volume sufficient 
for maintaining a predetermined low temperature, said 
circulating means including a generally horizontal pas 
sage from the bottom of which said drain opens, the im 
provement comprising bafñe means extending’partially 
across said passage toward the bottom thereof adjacent 
said drain and defining with said passage bottom an aper 
ture of area substantially only sufficient for circulation of 
air in said sufficient volume, said ¿apertureupon blockage 
of the drain being rapidly restricted by resultant freezing 
of undrained water to prevent circulation of said su?licient 
volume and cause nonmaintenance of said predetermined 
temperature, whereby to give an indication of ice forma 
tion before great accumulation thereof, means responsive 
to said nonmaintenance of temperature for giving addi 
tional indication thereof. 

2. In a refrigerated case having a drain for conducting 
water therefrom to prevent ice formation therein, and 
means for circulating refrigerating air therein in a volume 
sufficient for maintaining a predetermined low temper 
ature, said circulating means including a passage from 
which said drain opens, the improvement comprising 
means limiting said passage adjacent said drain to a cross 
sectional area substantially only suliicient for circulation 
of air in said suti’icient volume, said area upon blockage 
of the drain being quickly reduced by resultant freezing 
of undrained water to prevent said suñicient air volume 
circulation and effect nonmaintenance of said temperature 
to give indication of ice formation before any great accu 
mulation thereof, means effective upon said nonmainten 
ance of temperature to give additional indication thereof. 

3. In a refrigerated case having means for circulating 
refrigerating air therein in a volume suñicient to main 
tain a predetermined low temperature, said circulating 
means including a passage, a drain in said passage for 
conducting water from the case to avoid formation of 
ice therein and subject to :blockage with resultant ice ac 
cumulation, said passage having adjacent said drain an 
effective cross-sectional area adequate for circulation of 
said sull‘icient air volume and upon yblockage of the drain 
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rapidly restricted by resultant freezing of undrained'water 
in relatively slight accumulation to prevent circulat1on of 

vsaid sufficient volume and cause consequent nonmain 
tenance of said temperature for providing an indication 
of ice 'formation before any great accumulation thereof, 

 Warning means operative upon nonmaintenance of said r 
temperature further to indicate said ice accumulation. 

4. In a refrigerated case having a dra-in for conducting 
- water therefrom, and means for circulating refrigerating 
air therein including a passage having a lower wall from 
which said drain opens, in combination, temperature 
responsive means in the case for Warning of a predeter 
mined rise in temperature, and means providing adjacent 
said drain an effective cross-sectional area of said passage 
sufficient for circulation of a volume of refrigerating air 
maintaining a predetermined low temperature rapidly re 
s'trictable in the event of’blockage of the drain to an area 
insufficient for circulation of said volume by resultant 
freezing of undrained water in relatively slight accumula 
tion to cause said predetermined temperature rise. 

5. In a refrigerated case hav-ing a drain for conducting . 
Water therefrom to avoid ice accumulation therein and 
also having means for circulating refrigerating air therein 
in a predetermined volume for maintenance of a prede 
termined low temperature, said circulating means includ 
ing va passage having said drain opening therefrom, said 

» passage having adjacent said drain an effective cross 
sectional area suflicient for circulation of said volume of 
air and in the event of blockage of the drain rapidly re 
strictable by freezing of undrained Water in relatively 
slight accumulation to an area insufficient for circulation 
of said volume to cause temperature rise above said low 
temperature, and means for indicating said temperature 
rlse. 

6. A Yrefrigerated case having means for circulating re 
frigerating air therein a volume sufficient for maintenance 
of a predetermined low temperature, said circulating 
means including a passage having at least at one portion 
thereof a cross-sectional area substantially just suñicient 
for said sufficient air volume circulation, a drain opening 
from said passage adjacent such portion for conducting 
water from the case to avoid ice formation therein, said 
area upon blockage of Said drain being substantially re 
st'ricted by freezing of undrained water in relatively slight 
ice accumulation for preventing said sufiicient air volume 
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circulation and causing nonmaintenance of said temper 
ature to provide indication thereof, including means oper 
ative upon said nonmaintenance of additional tempera 
ture to provide said indication; _ . , 

7. A refrigerated case having means _for circulating 
refrigerating a-ir therein in a volume sufficient yto maintain 
a predetermined low temperature, saidcirculating means 
including a passage, a drain in said passage for conducting 
Water from the case to avoid formation of ice therein ̀ and 
subject to blockage with resultant ice accumulation by 
freezing of undrained water, said passage having adjacent 
said drain an effective cross-sectional area substantially 
only sufficient for circulation of said suiiîcient air volume 
and upon blockage of the drain rapidly restricted by said 
ice to prevent circulation of said sufficient volume and 
cause consequent nonmaintenance of said temperature 
before any great ice accumulation, including means oper 
ative upon nonmaintenance of said temperature to indi 
cate said ice accumulation. 

8. A refrigerated case having a drain for conducting 
water therefrom to avoid ice accumulation therein and 
also having means for circulating refrigerating air therein 
in a predetermined volume for maintenance of a prede 
termined low temperature, said circulating means includ 
ing a passage with said drain opening therefrom, said pas 
sage having adjacent said drain an effective cross-sectional 
area sufficient for circulation of said volume of air and 
in the event of blockage of the drain, relatively rapidly 
restricted by freezing of undrained Water in relatively 
slight accumulatjión to an area insufficient for circulation 
of said volume 'to cause temperature rise above said low 
temperature, and means for warning of such temperature 
rise. 
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