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The present invention relates to a forced air 
circulation cooling unit having numerous ad 
Wantages over those of older types. 
An object of the present invention is to pro 

vide a forced air circulation cooling unit which 
is comparatively low in depth and narrow in 
width, as compared with older types, in Order 
that same may be employed within rather re 
stricted environment. 
Another object of the invention is to provide 

an angular placement of the cooling coil situ 
ated within the casing of a cooling unit as men 
tioned above. 
A further object is to provide refrigerant 

baffle means within such cooling coil, in order to 
increase the heat transfer capacity thereof. 

In the drawing: 
Figure 1 is a front elevational view of a cooling 

unit employing the invention. 
Figure 2 is a cross-sectional view through the 

center of Figure 1. 
Figure 3 is a view of a refrigerant baffle used 

in the invention. , 
Referring to the drawing: 
In Figures 1 and 2, a casing has a warm air 

inlet 2, at its upper end, which is covered by a 
perforated safety guard 3, through which air is 
sucked by the fan 4 driven by the notor 5 hav 
ing a support 6 fastened to the casing in any 
Suitable manner. 
At its lower end, the casing has a cooled air 

outlet , directly beneath which is disposed a 
drip pan 8, having a drain fitting 9, generally 
Connected to a sewer for the purpose of passing 
the water drip collected by the drip pan 8 during 
defrosting of the unit. 

Inside of the casing , and between two oppo 
site walls thereof, there is placed, at an angular 
relation to the vertical, a cooling unit com 
prised of conduits , joined in series relation 
by means of return bends 2. The conduit ex 
tensions 3 serve as the refrigerant inlet and out 
let whenever connected to a suitable source of 
refrigerant by means of couplings 4. 
The conduits f have fins 5 mounted there 

on and in thermal conductive contact therewith, 
in order to increase the effective circulated air 
heat transfer area. 
The angular displacement, of the cooling unit 

O, provides a plenum chamber 6, within the 
casing f, in which the fan generates an air 
pressure, and from which the air escapes bypass 
ing through the spaces between the fins 5, 
in its passage to the Cooled air outlet. 
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refrigerants, which are simultaneously in both 
liquid and vapor phase, I have found it necess 
sary to employ, for greatest efficiency of heat 
transfer, a refrigerant baffle 8, comprising a 
twisted metal ribbon, which when placed inside 
the conduits prevents the refrigerant, in liquid 
phase, from too freely dropping down those par 
ticular conduits , in which the refrigerant flow 
is in a downward direction. 

I have experimentally determined that when 
ever cooling units have their refrigerant conduits 
disposed in a vertical flow direction, or substan 
tially so as in the present instance, that the 
refrigerant, in liquid phase, tends to drop 
through the center of the conduit bore and con 
sequently does not completely wet the internal 
Walls of the conduit. Since effective refrigera 
tion is produced only by the evaporation, of the 
liquid refrigerant, in absorbing heat from the 
conduit walls, it can be readily realized that some 
means, from the Standpoint of eficiency, must 
be provided in order to prevent the liquid refrig 
erant from too freely dropping down the center 
of the conduit bores and without adequately wet 
ting the internal Surfaces thereof. 

It is very essential that the baffle means be of 
Such form that the refrigerant liquid be brought 
into intimate contact with the refrigerant con 
duit Walls and in the present preferred embodi 
ment, of the baffle means, I entirely eliminate 
the possibility of the refrigerant liquid dropping 
freely through the conduit bores. The helical 
paths, generated by twisting the refrigerant 
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baffle 8, in conjunction with the flow velocity of 
the refrigerant mixture, liquid and vapor, gen 
erates a centrifugal component, which tends to 
centrifuge the refrigerant liquid toward and into 
intinate contact with the internal walls of the 
Conduit. 
Since the potential heat transfer capacity of a 

cooling coil is dependent, in part, upon the 
amount of exterior surface thereof and the 
amount of air which can be passed therethrough, 
which is generally related to the air face area 
of the coil, it will be noted that the particular 
disposition of the cooling coil in its associated 
casing, in the present invention, allows of a large 
air face area, within a comparatively small cross 
Sectional casing area; therefore, minimizing re 
sistance to air flow and allowing the use of ordi 
nary fans for forcing the circulation of air 
therethrough. 

In the conventional type of forced air cooling 
unit, the cooling coil conduits are in a hori 

In Figure 3, with the employment of volatile 55 Zontal position and the parasitic spaces, occu 
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pled by the return bends, materially decrease the 
available air face area of the finned portion of 
the cooling unit since the space area occupied 
by the return bends, on these conventional units, 
must be blocked against air circulation; other 
wise, due to the decreased air resistance, much 
air would pass therethrough without being cooled 
down to its proper temperature. Furthermore, 
this would detract from the available air which 
might be forced through the cooling coll when 
ever the return bend spaces would be blocked 
against air passage. 
With the present invention, I have been en 

-abled to make cooling units, of comparable heat 
transfer capacity, with a smaller volumetric dis 
placement than the conventional type of forced 
air circulation unit, which is an extremely de 
sirable feature because this type of cooling unit 
is coming into more and more comrnon use On 
the Smaller size refrigerators. 
While the foregoing is a specific concept of 

my invention, it is realized that certain modifica 
tions can be made without departing from the 
spirit and scope of the invention, which is limited 
only to the following claims. 

I claim: 
1. In a forced air circulation cooling unit, the 

combination of a casing, a fan to force air 
through said casing, a cooling coil within said 
casing and comprising extended surface refrig 
erant circulation conduits disposed angularly 
within the casing, and refrigerant baffle means 
within the said extended surface refrigerant cir 
culation conduits the said baffle means compris 
ing a twisted metal ribbon providing a multiple 
helical flow path adjacent the internal walls of 
the said conduits. 

2. In a forced air circulation cooling unit, 
the combination of a casing, a fan to force air 
through said casing, a cooling coil within said 
casing and comprising extended surface refrig 
erant circulation conduits disposed angularly 
within the casing and in series refrigerant flow 
relation and a twisted metal ribbon inside of 
said conduits and providing a multiple helical 
flow path adjacent the internal walls of the said 
Conduits. 

3. In a forced air circulation cooling unit, the 
combination of a casing, a fan to force air 
through said casing, a multiple refrigerant con 
duit extended surface cooling unit angularly dis 
posed within said casing and providing a plenum 
chamber between said fan and said cooling unit 
and a twisted metal ribbon inside of said con 
duits and providing a multiple helical flow path 
adjacent the internal walls of the said conduits. 

4. In a forced air circulation cooling unit, 
the combination of a casing, a fan to force air 
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through said casing, a multiple refrigerant con 
duit extended surface cooling unit angularly dis 
posed within said casing and providing a plenum 
chamber between said fan and said cooling unit, 
and refrigerant baffle means within the refrig 
erant conduits of said cooling unit the said baffle 
means comprising a twisted metal ribbon pro 
viding a multiple helical flow path adjacent the 
internal Walls of the said conduits. 

5. In a forced air circulation cooling unit, the 
combination of a casing having an air inlet and 
an air outlet, a fan to force air through Said 
casing, an extended surface cooling coil within 
said casing and having a width substantially 
equal to the width of said casing which has a 
depth exceeding the depth of said cooling coil 
which is angularly disposed therein and provid 
ing acute angled plenum chambers for the air 
inlet and air discharge respectively to and from 
the cooling coil through which said air circula 
tion is forced, the open ends, of said acute angled 
plenum chambers, being at the air inlet and the 
air discharge ends of the angularly disposed 
cooling unit. 

6. In a forced air circulation cooling unit, the 
combination of a casing having an air inlet and 
an air outlet, a fan to force air through said cas 
ing, an extended Surface cooling coil within said 
casing and having a width substantially equal to 
the width of said casing which has a depth ex 
ceeding the depth of said cooling coil which is 
angularly disposed therein and providing acute 
angled plenum chambers for the air inlet and 
air discharge respectively to and from the cool 
ing coil through which said air circulation is 
forced, the open ends, of said acute angled 
plenum chambers, being at the air inlet and the 
air discharge ends of the angularly disposed 
cooling unit and a drip pan situated below the 
air outlet end of Said casing. 

7. In a forced air circulation cooling unit, the 
combination of a casing having a perpendicular 
length in excess of the casing width and having 
a depth less than said width, a fan adjacent the 
top of said casing and to force an air circulation 
therethrough in a downward direction, an ex 
tended surface cooling unit comprising refrig 
erant conduits from which extended Surfaces 
project, the said extended surfaces giving a cer 
tain depth to said cooling unit, said cooling unit 
depth being less than the depth of said casing, 
said cooling unit being disposed angularly within 
said casing, relative to the casing and cooling 
unit depths, thereby providing acute angled 
plenum chambers at both the air inlet and air 
outlet sides of said cooling unit, and a drip pan 
situated below the air outlet end of said casing. 

ANTONY F. HOESEL. 


