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6 Claims. 

This invention has for its object, a method and 
means for preventing the rapid formation of frost 
On the refrigerator pipes or conduits of refrigera 
tOrS. 

In refrigerators, such as are used in food Stores 
and markets etc., it is necessary to periodically 
defrost the refrigerator conduits, or coils, that is, 
the coils through which the brine or other re 
frigerating medium is circulated. This requires 
several hours, and sometimes as long as two 
days, and a shutting down of the refrigerator 
plant for that period. The frost and ice is filthy 
and contaminates the food products, and the food 
products are liable to spoil, or deteriorate dur 
ing the cleaning process. Also, when frost forms 
on the coils, moisture is withdrawn from the Con 
tents of the refrigerator. MeatS become Slimy, 
and vegetables dry. This condition increases as 
the frost and ice forms. Or, in other Words, the 
frost is formed from moisture absorbed from the 
meat, or other food, stored in the refrigerator, and 
due to the absorption the meat, or food, de 
teriorates, and hence, in the refrigerators here 
tofore used, the meat, or food, deteriorates in the 
normal operation of the refrigerator. 

It has been customary to circulate air more or 
less haphazard fashion through the refrigerator, 
but the ordinary circulation aggravates the Con 
ditions. That is, it does not keep the conduits 
from frosting, nor prevent the absorption of mois 
ture from the food, as in the circulating System, 
the refrigerated air being heavier leaves the coils 
by gravity and hence, howers around the coils 
long enough for the moisture to freeze on the coils. 
The object of my invention is an air circulating 

system, or means for circulating the air. The re 
frigerated air is moved from the coils continuous 
ly against gravity, without blowing directly 
against the coils so that the warmer air from the 
interior of the refrigerator room passes Continu 
ously by convection among, or between the coils. 
The method therefore consists in moving the 

body of air upwardly through the coils then down 
Wardly at one side of the coils from the upper por 
tion of the refrigerator to the lower part thereof 
where the food or contents are stored so that 
the warmer air moves slowly or almost by convec 
tion upwardly between or among the coils at such 
a rate of speed that the air is chilled, but a large 
portion thereof does not contact the coils and 
hence, very little condensation deposited on the 
coils, which condensation is removed when the ice 
machine shuts down under its thermostatic con 
trol. A fan, or a blower creates an air current of 
sufficient force to create a moving body of air 
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above and transversely of the coils so that its ac 
tion lifts, injector fashion, some of the air slowly 
and without undue turbulence through the coils. 
The apparatus consists in the relative arrange 

ment of coils in the refrigerator room, or cabinet, 60 
and the fan, or blower, and in the method and 
combination and construction hereinafter set 
forth and claimed. 

In describing this invention, reference is had to 
the accompanying drawing, in which like charac- 65 
ters designate corresponding parts in all the 
WeWS. 

Figure 1 is a vertical, sectional view through 
a refrigerator room, or cabinet, embodying one 
form of my invention. 

Figure 2 is a side elevation of the blower. 
I have here shown my invention as applied 

to a refrigerator room, or cabinet, such as is 
ordinarily used in grocery stores and meat 
markets. 

designates the room, or cabinet, which in 
cludes a top wall 2, opposite side walls 3, 4, and 
front and rear walls, one of which is provided with 
a door 5. The cabinet, or room, is closed, ex 
cept when the door is opened to enter or leave 80 
the cabinet or room. 

and 8 designate coils, or conduits, for a re 
frigerating medium, or through which the me 
dium circulates, and 9 are pans having shields 
9 extending between the side walls 3 and 4, and 85 
the coils with the pans extending under the coils. 
The cabinet coils and pans are the same as in 
any refrigerating cabinet, such as are used in 
stores and meat markets. Ordinarily, the coils 
become gradually covered with frost, and the 90 
coils must be defrosted periodically. The de 
frosting operation is an expensive and filthy oper 
ation which heretofore has been necessary and 
unavoidable. It requires a shutting down of the 
refrigerating plant for several hours, and re- 95 
sults in deterioration, if not complete spoiling of 
the contents of the refrigerator. If not defrosted 
periodically, the refrigerator will not function 
efficiently, 

10 designates a blower of any suitable construc- 00 
tion located near the top of the cabinet, or room, 
and midway between the coils 7 and 8, the blower 
having outlets directed laterally over the tops of 
the coils, or toward the space between the coils 
and the top wall. The blower also has a suitable 
intake at 11, this being also located between the 
coils. As here shown, the blower is provided at 
its discharge end with an air splitter or deflector 
12, this air splitter being adjustable laterally 

70 

75 

105 



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

2 
to adjust the amount of air current that is de 
flected in opposite directions. 
The rotor of the blower is actuated in any 

suitable manner, as by an electric motor 13. The 
splitter is here shown as adjustable along means 
as transverse flanges 14 at the outlet of the blower, 
and held in adjusted position by bolts 15, or 
other clamping means, the flanges being formed 
with a series of holes 16 for the bolts. 

In operation, the blower discharges air through 
its outlet against the deflector, or splitter, from 
which it passes laterally through passages 17 be 
tween the top wall 2 and the coils 7, then down 
ward assisted by gravity through passages 18 be 
tween the side walls 3, 4, and the coils, and 
thence throughout the lower part of the re 
frigerator where the food is stored, where it ab 
sorbs heat, then upwardly and by convection 
between the coils, most of the upward air cur 
rent being taken in at the fan and recirculated, 
but some of it moving between or about the 
coils. The air current created by the fan keeps 
the body of air in the cabinet in motion through 
out a definite path, and prevents the air from 
hovering around the pipes. 
The air current is of sufficient force to push 

against the body of air in the passage 17 and 
displace it laterally in the passage 18 where it 
falls by gravity. This lateral displacement causes 
the warmer air to rise by convection through, 
or around the coils where it becomes refrigerated 
and heavier, but prevented from falling or hover 
ing about the coils. The action of the forced 
draft created by the fan on the body of air 
above the coils in the passage 17 causes a Suc 
tion, or ejector action among the coils, so that 
the air being cooled flows slowly but continuously 
among the coils. 
The fow of the brine, or other refrigerating 

medium through the coils is adjusted for main 
taining the desired temperature, and the move. 
ment of the air current regulated by means of 
an adjustable shutter 19 at the intake of the 
blower. The fan forces air in a path around 
each refrigerating unit and out of contact with 
the same causing refrigerated air about the con 
duits of each refrigerating unit to be Sucked up 
wardly against gravity through the refrigerat 
ing unit by the ejector action of the air passing 
horizontally over the top of the refrigerating 
unit. Therefrigerated air from the refrigerat 
ing unit mixes with the unrefrigerated air as 
the same enters and passes downward through 
the side passage 18 to the lower portion of the 
refrigerator before the mixed refrigerated and 
unrefrigerated air comes in contact with the food 
products and other contents of the refrigerator. 
The air warmed by the food products and other 
contents of the refrigerator passes upward to the 
fan and to the coils of the refrigerating units. 
The fan in circulating the air draws most of the 
air through it but some of the warmed air passes 
upward through the refrigerating unit to replace 
the refrigerated air removed from the refriger 
ating unit by the ejector action of the forced 
air passing over the top of the unit. Due to this 
action of the fan in creating these currents rapid 
formation of frost is prevented because only a 
portion of the air contacts with the coils and 
the refrigerated air does not have a chance to 
hover around the coils but passes upward through 
the same through the said ejector action of the 
forced unrefrigerated air passing over the coils. 
Some of the air passing upward through the 
refrigerating unit does not come in contact with 

1,964,822 
the coils and retains some of its moisture, Also 
the air passing through the fan and discharged 
in a transverse current Over the refrigerating 
unit and not coming in contact with the coils 
thereof retains its moisture so that the mixed 
unrefrigerated air and refrigerated air passing 
downward through the side passage 18 is not as 
dry as the air would be if all of the air came in 
contact with the refrigerating coils and the cir 
culation of the mixed air through the food prod 
lucts will not have the drying effect on the same 
as refrigerated air from which all of the mois 
ture has been removed through contact with re 
frigerating coils. In operation, the shutter 14 is 
usually adjusted so that a Sufficient amount of 
air is circulated to prevent the formation of frost 
On the coils at all times, but if desired the air 
circulation may be regulated by the adjustment 
of the shutter SO that there will be a slight for 
mation of frost On the coils during the opera 
tion of the compressor of the ice machine, which 
frost will be absorbed by the air circulation when 
the compressor shuts off by its thermostatic con 
trol. My invention is particularly advantageous 
in refrigerators such as are used in meat mar- 100 
kets and grocery and general produce stores 
where a temperature of above and near freezing 
is maintained. 
My invention, although simple, entirely and 

satisfactorily solves a long existent problem in 
the refrigerator art, particularly in connection 
with refrigerators used in meat markets, stores 
etc., and permits the refrigerator system to be 
operated without stopping and without varia 
tions in temperature of more than a One-half 110 
degree during the entire operation, and further 
avoids the inconvenience of frequent stopping of , 
the refrigerator to defrost the conduits as is 
ordinarily required, and prevents the rapid for 
mation of frost on the pipes, and the absorption 15 
of moisture from the food products. Further, 
my invention results in great economy in power, 
as electric current is running the refrigerator to 
maintain a predetermined temperature as in the 
refrigerators heretofore used more power is re- 120 
quired to operate the refrigerator to maintain 
a given temperature as the frost forms on the 
coils as the frost acts as an insulator. 
What I claim is: 
1. In a refrigerator comprising a cabinet hav- 12 

ing refrigerating coils arranged near the top and 
one side wall and spaced apart therefrom form 
ing air passages between the top and side walls 
and the coils, and a blower near and Spaced apart 
from the top of the cabinet and from said coils 
and having its outlet arranged to discharge to 
ward the passage between the coils and the top 
wall, for forcing unrefrigerated air in a hori 
2Ontal direction over the coils to create an eject 
tor action to Suck refrigerated air in and about 
the coils upwardly into the horizontal passage 
against the action of gravity, Said fan having 
its intake arranged to receive part of the warmer 
air current passing upwardly from the lower part 
of the cabinet. 14) 

2. A refrigerator comprising a cabinet having 
top, bottom, and side walls, refrigerator coils lo 
cated in the upper portion of the cabinet near 
the top wall and the opposite side walls and 
spaced apart from the top and side walls forming 14s 
air passages, a blower located in the upper part 
of the cabinet near the top wall thereof and be 
tween the coils, the blower having Outlets dis 
charging laterally into the space between the 
top wall and the coils, and an intake located at a 150 
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level between the coils and arranged to receive air 
from the lower portion of the cabinet, said blower 
casing air currents having an injector action 
Sucking the colder air upward laterally and down 
Wardly along opposite sides of the cabinet to the 
lower portion thereof where it receives heat from 
the lower part of the cabinet and then upwardly 
between and about the coils, a part of the upward 
Current passing through the blower. 

3. The method of preventing rapid formation 
Of frost on the refrigerating conduits of refrig 
erating units of refrigerators consisting in forc 
ing unrefrigerated air in a continuous path over 
and around a refrigerating unit and out of con 
tact with the same and causing refrigerated air 
about the conduits of the refrigerating unit to 
be sucked upwardly against gravity through the 
refrigerating unit, and mixing the refrigerated 
air with the unrefrigerated air before the mixed 
air contacts with the articles to be cooled. 

4. The method of preventing rapid formation 
of frost on the refrigerating conduits of refrig 
erating units of refrigerators consisting in forcing 
unrefrigerated air in a continuous path in a 
horizontal direction above a refrigerating unit 
and around the same and Out of contact with the 
conduits of the unit, creating an ejector action 
above the refrigerating unit by the horizontal 
path of the unrefrigerated air and causing the 
refrigerated air about the conduits of the refrig 
erating unit to be sucked upward against gravity 
through the refrigerating unit, and mixing the 
refrigerated air with the unrefrigerated air, be 
fore the mixed air comes in COntact with the arti 
cles to be cooled, 

3 
5. The method of preventing rapid formation 

of frost on the refrigerating conduits of refrig 
erating units of refrigerators consisting in forcing 
unrefrigerated air in a continuous path over and 
around a refrigerating unit and out of contact 
with the same and causing refrigerated air about 
the conduits of the refrigerating unit to be sucked 
upWardly against gravity through the refrigerat 
ing unit, mixing the refrigerated air with the un 
refrigerated air before the mixed air contacts 
with the articles to be cooled, and displacing the 
air Warmed by the heat absorbed from the con 
tents of the refrigerator, upward to replace the 
refrigerated air removed from and about the 
conduits causing a continuous current of air to 
pass upwardly through the refrigerating unit and 
counteracting the tendency of refrigerated air to 
fall. 

6. A refrigerating apparatus including a cabi 
net having refrigerating coils in the upper por 
tion thereof spaced from the top and Side Was 
providing horizontal and vertical cold air pas 
Sages and means for causing unrefrigerated air 
to positively and continuously pass laterally into 
the horizontal passage over the refrigerating coils 
to the vertical passage and then downwardly to 
displace upwardly the air in the lower areas of the 
cabinet, the unrefrigerated air passing over the 
coils creating an ejector effect and causing the 
refrigerated air to be Sucked upWardly against 
gravity and mixed with the unrefrigerated air as 
the latter moves downwardly in the said vertical 
passage and before the mixed air contacts with 
the articles to be COOled. 

GEORGE H. KLTPEPEL. 
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