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HEAT EXCHANGE DEVCE 

Fritz G. Cornell, Jr., Mountain Lakes, N. J., as 
signor to Jensen Creamery Machinery Com 
pany, Inc., Bloomfield, N. J., a corporation of 
New York 

Application December 21, 1935, Seria No. 55,514 
Claims. 

This invention relates to heat exchange devices 
and more particularly to devices for attemperat 
ing liquids, such, for example, as liquid dairy 
products. 
An object of this invention is a highly efficient 

and easily cleanable heat exchange device par 
ticularly adapted for treatment of dairy products. 
A heat exchange device embodying the inven 

tion consists of two preferably parallel vertical 
plates joined together at the top and bottom edges 
and having each pair of vertical edges offset and 
spanned with an end strip. The plates are pro 
yided with opposed horizontal outwardly offset 
portioras terrainating at approximately the verti 
cal edges and in One enbodiment vertical mem 
bers are interposed between the two parallel ver 
tical plates, these members preferably terminat 
ing at te top below the i Upper olultWardly offset 
portions and at the botton above the lower out 
Wardly offset portions respectively, to define yer 
tical passages for the attemperating medium and 
horizontal channels defined by the upper and 
lower outwardly offset portions serving as sup 
ply ducts commÜKnicating with the vertica? pas 
Sages and providing means equalizing distribu 
tion of attemperating edium between vertical 
passages so that such medium foWs directly 
counter-current to the dairy product which is 
caused to flow downwardly over the exterior sur 
faces of the plates. In another embodiment, the 
opposed horizontal outwardly offset portions co 
operate to define a plurality of serially connected 
horizontal channels of any desired shape through 
which the attemperating medium flows back and 
forth alternately generally at right angles to the 
dairy product caused to flow downwardly over the 
exterior Surfaces of the plates. 
A novel feature and advantage of the construg 

tion embodying Wertical members interposed be 
tween the two vertical plates to produce a con 
ter-current flow is the provision of a common 
member to which the offset portions of the plates 
are attached rigidly and securely without de 
priving the vertical plates of full opportunity to 
expand and contract freely. At the Same time, 
this arrangement so strengthens the structure by 
tying the parale vertical plates together as to 
permit the employment of high pressures with 
out distortion or damage to the parallel vertical 
plates. This is indicated by the fact that such a 
device composed of sheets of Steel as thin as 18 
gauge will satisfactorily withstand pressure of a 
thousand pounds. 
Another novel feature and advantage of this 

construction (Fig. 2) is the removal of exhausted 

(C. 257-8) 
attemperating medium from the inside of the 
cooling section much more rapidly by shortening 
the distance between the inlet and outlet than is 
possible when using serially connected channels. 
This is particularly the case when the attem 
perating material is ammonia, liquid or other sin 
ilar refrigerant which, while working, produces 
enormous quantities of gas between the time of 
entering and leaving other types of Cooling Sec 
tions. The vertical passageways provided allow 
the developing gases to pass within a minimum 
length of travel to the outlet, thereby more COin 
pletely preventing ammonia liquid being dis 
placed by gas bubbles. Further more, the gas 
bubbles forming between the parallel vertical 
plates and traveling directly to the outlet, pas 
sageway assist in decreasing the density of the 
genclosed liquid ammonia, as the gases increasingly 
develop and cause, as a result of encountering 
minimum friction as conpared. With passing 
through tubular coolers, the liquid to flow or per 
colate through the space between the parallel 
vertical surfaces at a, rapid and consequently 
highly efficient rate, as indicated by actual corn 
mercial operations ShoWing a B. t. t. transfer per 
square foot as much as 300% higher than in 
normal tubular coolers. 

In the Second embodiment, the plates are in 
contact between the horizontal offset portions to 
forma channels and horizonta partitions are pro 
vided in the spaces defined by the offset Wertical 
edges and adjacent spanning strips, such parti 
tions being alternately arranged in Said SpaceS 
to connect said channels in series from top to 
botton and provide vertical passageways ben 
tween two adjacent horizontal channels. With 
this construction, pairs of the channels are con 
Rected without the necessity of providing head 
ers or return oends heretofore required. 
Other objects, novel features and advantages 

of this invention will become apparent from the 
following specification and accompanying dra W 
ing, Wherein: 
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Fig. 1 is a perspective view, partially broken . 
away, of a heat exchange device embodying the 
invention; 

Fig. 2 is a fragmentary perspective view, par 
tially broken away of one embodiment of the in 
vention, and 

Fig. 3 is a similar view of a Second embodiment 
of the invention. 
A pair of vertical posts 0 are each equipped 

with brackets i , I2, 3, 4 and Í5. The brackets 
support a collecting trough 6 provided with 

an outlet 7. The brackets 2 and 3 support a 
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heat exchange unit A while the brackets 4 and 
f5 support a heat exchange unit B. A distributor 
f8 is supported by the heat exchange unit B and 
is provided with an inlet 9. 

Each of the heat exchange units A and B is 
composed of two vertical preferably parallel plates 
20 preferably composed of stainless steel, which 
plates have their vertical edges 2 curved out 
Wardly away from each other. Each plate 20 is 
provided with a plurality of horizontal outwardly 
offset portions 22 which are mutually opposed so . 
as to define horizontal channels. An end strip 
23 spans each pair of edges 2 to form closures 
therefor. The plates 20 are welded together at 
their top and bottom edges and each pair of ver 
tical edges is welded to an end strip 23. Each 
unit A and B is provided with inlet and outlet 
pipes 24 and 25 respectively, which rest upon one 
set of brackets 2, 3, 4 and 5 and serve to sup 
port that end of the unit to which they are 
attached. 

In the modification disclosed in Fig. 2, the 
plates 20 are separated or spaced apart by vertical 
bars 26 which are interposed between the plates 
with the bars terminating just below and just 
above the top and bottom channels defined by the 
Offset portions 22. At the bottom and top ends 
of the bars are provided members 27 which pro 
gressively decrease in size from left to right so as 
to form progressively increasing outlet and inlet 
ports for the botton and top channels. The ver 
tical bars are welded to both plates at each point 
of contact therewith. In each of the vertical 
spaces defined by a pair of vertical adges 2 and 
end strip 23 is arranged a strip 28 closed at its 
ends, this strip being of smaller cross-section than 
Said vertical space and co-operating with the 
edges 2 to form narrow vertical passages com 
municating with the horizontal channels. 

In this heat exchange unit, the attemperating 
liquid is introduced through the pipe 24 and is 
distributed throughout the full length of the 
bottom channel, substantially even distribution 
being effected by the progressively increasing 
area of the discharge outlets from the channel. 
Where ammonia or other similar refrigerant is 
used, the members 27 may be dispensed with as 
uniform distribution is not required for efficient 
Cooling effect with such refrigerant. The at 
temperating medium then flows upwardly 
through the spaces between the plates 20 and 
into the top passage from which it is discharged 
through the pipe 25. The strips 28 limit the flow 
of the attemperating fluid through the vertical 
Spaces at each end of the device and also make 
the curved edges 2 effective as attemperating 
areas, thus providing a maximum attemperating 
surface. 
In the unit B, the portions of the plates 20 be 

tween the offset portions 22 are in contact and 
Welded together thus forming tubular horizontal 
channels. In the vertical spaces at the ends of 
the unitare provided horizontal triangular par 
titions 29, those on the left end being arranged 
between the ends of the first and second channel 
and between the ends of the third and fourth 
channel and so on while the partitions at the left 
hand end of the device are arranged between the 
Second and third channels and between the fourth 
and fifth channels, etc. With this arrangement, 
the channels are serially connected from top to 
bottom, the partitions completing the turning of 
the attemperating means at the ends of the chan 
nels. Attemperating medium is supplied to this 
unit through the pipe 24 and is caused to flow the 

liquid to gas. 
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full length of the bottom channel to its right 
hand end where it is caused to return to the left 
through the second channel by reason of the par 
tition 29. Such back and forth flow is continued 
until the attemperating liquid reaches the left 
hand end of the top passage from which it is dis 
charged through the pipe 25. The attemperating 
fluid is thus caused to flow back and forth trans 
versely to the direction of flow of the dairy 
product. 
The two units A and B constitute a complete 

attemperating device in which ammonia or other 
similar refrigerant is caused to flow through the 
unit A while Water is caused to flow through the 
unit B. The dairy product is supplied to the dis 
tributor 18 and flows down, first over the surface 
Of the unit B and then over the surface of the 
unit A and is thereby progressively subjected to 
lower temperatures. The attemperated liquid is 
collected in the pan 16 and delivered through 
the outlet to a suitable storage tank. Each 
unit presents a large cooling surface which is 
highly effective in attemperating the dairy prod 
uct. Furthermore, as the plates 20 are generally 
of stainless steel, the device is highly sanitary and 
can be easily and quickly cleaned after each milk 

The unit. A provides for uniform distribution of 
the attemperating medium in counterflow rela 
tion to the dairy product and provides for the 
quick discharge from the unit of ammonia gas. 
Upon the conversion of ammonia from liquid to 
gas, the gas immediately rises to the top passage 
by a direct path and is promptly discharged. 
Moreover, on its upward passage, the gas carries 
liquid ammonia along with it and splashes the 
same on the inner walls of the horizontal pas 
Sages, thus maintaining them in the desired wet 
condition. The ammonia is thus removed from 
the Cooling unit almost immediately after it has 
lost its value as a refrigerant by conversion from 

Furthermore, the co-efficient of 
heat transfer of the device is very high by reason 
of the prompt removal of the ammonia gas from 
the unit. 
The unit B provides a long tortuous path for 

the attemperating medium and provides con 
nection between horizontal channels without the 
necessity of projecting return bends or headers 
which have heretofore been common in devices 
of this character. The plates 20 are produced 
from flat metal sheets preferably of stainless 
steel by a forming operation in which the offset 
portions are pressed out and the edges curved 
back, certain cuts being made in the sheets for 
this purpose which are later welded so that the 
finished plates are continuous throughout their 
entire area. The top and bottom edges of the 
plates are Suitably shaped so that they abut 
each other and are welded together while the 
vertical edges are welded to the end strips 2. 

It is to be understood that the heat exchange 
Structure above described is not limited to the 
use of any particular type of supporting arrange 
ment, but can be used in conjunction with any 
desired form of supporting means, the support 
ing means herein shown being merely an exam 
ple of one form of such means. 

I claim: 
1. A heat exchange device comprising two 

vertical plates joined together at their top and 
botton edges and having their vertical edges 
curved away from each other and having op 
posed horizontal outwardly offset portions ter 
minating adjacent said curved edges, said por 
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tions mutually co-operating to define a plurality 
of horizontal channels, an end strip spanning 
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each pair of vertical edges, vertical bars inter 
posed between said plates and being joined to 
said plates at points of contact therewith, and 
a vertical strip of V-shaped cross-section ar 
ranged in each space defined by a pair of verti 
cal edges and adjacent end strip. 

2. A heat exchange device according to claim 
1 characterized by members at the ends of the 
vertical bars, said members varying progressive 
ly in width from one edge of the plates to the 
other. 3. A heat exchange device comprising two 
vertical plates joined together at their top and 
bottom edges and having their vertical edges 
offset, an end strip spanning each pair of verti 
cal edges, said plates having opposed horizontal 
outwardly offset portions terminating adjacent 
said vertical edges and mutually cooperating to 
define a plurality of horizontal channels, vertical 
bars interposed between said vertical plates and 
terminating below and above the top and bottom 
channels respectively and a vertical strip of V 
shaped cross-section arranged in each space de 
fined by a pair of vertical edges and adjacent 
end strip. 

4. A heat exchange device comprising two 
vertical plates joined together at their top, bot 
tom and vertical edges, said plates having. op 
posed horizontal outwardly offset portions mu 
tuually co-operating to define a plurality of hor 
izontal channels, vertical means extending be 
tween said plates and connected thereto between 
successive offset portions to form a vertical pas 
Sage leading from the bottom to the top channel 
and communicating with the intermediate chan 
nels, an inlet for the bottom channel and an 
outlet for the top channel. 

5. A heat exchange device according to claim 
4, in which said means comprises vertical bars 
interposed between said plates and connected 
thereto between said channels. 

6. A heat exchange device comprising two ver 
tical plates joined together at their top, bottom 
and vertical edges, said plates having opposed 
outwardly offset portions mutually co-operating 
to define a plurality of horizontal channels, and 
vertical bars interposed between said plates and 
being welded to said plates between said chan 
nels. 7. A heat exchange device according to claim 
6 in which said plates have their vertical edges 
offset and spanned by end strips, and a vertical 
member arranged in each space defined by a 
pair of vertical edges and adjacent end strip, 
Said member being of Smaller cross-sectional area 

3 
than said space to define a vertical passage lead 
ing from the bottom to the top channel and 
communicating with the intermediate channels. 

8. An 'attemperating device for use with re 
frigerant such as ammonia to afford maximum 
refrigerant boiling surface exposure to the prod 
uct being cooled with a minimum travel of de 
veloping refrigerating gases between the points 
of liquid refrigerant inlet and gas outlet, Said 
device comprising vertical plates having offset 
portions mutually co-operating to define a plu 
rality of horizontal channels, and a series of reinforcing elements extending vertically between 
said plates and fastened thereto between succes 
sive offset portions, said elements being so spaced 
as to furnish orifices positioned to provide for a 
minimum length of gas travel. 

9. An attemperating device comprising two 
vertical plates joined together at their top and 
bottom edges, said plates having opposed hor 
izontal offset portions mutually co-operating to 
define a plurality of horizontal channels, a series 
of vertical reinforcing elements extending be 
tween said plates and being fastened thereto be 
tween successive offset portions, Said reinforc 
ing elements also serving to space apart the plates 
to provide a passage communicating with all of 
said horizontal channels, and end strips Span 
ning the vertical edges of Said plates. 

10. An attemperating device for use with re 
frigerant such as ammonia to afford maximum 
refrigerant boiling surface exposure to the prod 
luct being cooled with a minimum travel of de 
veloping refrigerating gases between the points 
of liquid refrigerant inlet and gas Outlet, Said 
device comprising co-operating plates, one plate 
having offset portions defining a plurality of 
horizontal channels at different elevations, and 
a series of reinforcing elements extending be 
tween said plates transverse to said channels and 
fastened to said plates between successive offset 
portions, Said elements being so spaced as to 
furnish. Orifices positioned to provide for a mini 
nunn length of gas travel. 

11. An attemperating device comprising two 
co-operating plates interconnected at their 
edges, one plate hiaving offset portions defining a 
plurality of horizontal channels at different elle 
vations, and a series of reinforcing elements ex 
tending between said plates transverse to said 
channels and fastened to said plates between 
successive offset portions, said reinforcing ele 
ments also serving to space apart the plates to 
provide a passage communicating with all of 
Said horizontal channels. 
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