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UNITED STATES PATENT office 
HEAT EXCHANGE DEVICE 

Charles Brown Dalzell and Ellsworth Wyman, Little Falls, N.Y., assignors to Cherry-Burrell 
Corporation, Wilmington, Del, a corporation 

Application November 30, 1938, Serial No. 243,130 
4. Claims. (C. 257-180) 

: The present invention-relates to heat exchange 
devices for cooling or heating liquids, and more 
particularly to the enclosed sanitary top-feed or 
trickle-type of film coolers, such as may be used 
in treating milk, which are of simple compact 
construction, which comprise a plurality of heat 
exchange: Sections: positionable in close side by 
side relation inside a closure when in their opera tive position and pivoted to swing apart to facili 
tate cleaning when the closure is opened, which 
sections are provided with internal passages in 
which to circulate a cooling or heating medium 
in heat exchange-relation to the liquid flowing 
over the exterior surface of the sections, and 
which sections, when in their close side by side position, operate simultaneously on a plurality of 
streams of liquid thereby forming a compact 

a closure and method of fabricating a heat ex 
change section and the regulation of the move 
ment of refrigerant through the heat exchange 
sections. . . . . . . . . 

change sections as disclosed in this application 
is fully described and claimed in our divisional 
application Serial No. 250,670, filed January 13, 
1939, and entitled "Heat exchange element.” 
The heat exchange Section as disclosed in this 

application is described and claimed in our divi 
sional application Serial No. 442,750, filed May 13, 
1942, and entitled "Heat exchange element.” 
The refrigeration system as disclosed in this 

application is described and claimed in our divi 
sional application Serial No. 444,675, filed May 27, 
1942, and entitled “Heat exchange device.” 
In heat exchangers of the sanitary type, such 

as are used in the processing of milk, it is essen 
tial that all parts thereof which contact the milk 
be easily accessible for frequent cleaning. It is 
also essential that the mechanism be so con structed that any leakage of cooling medium or 
refrigerant will be prevented from entering the 
milk being processed. It is also desirable to have all of the functioning elements, particularly the 
heat exchange sections, enclosed when in their 
operative position and to this end, in addition to 
various other features, the present invention em 
bodies a closure which is so constructed that it 
must first be closed before the mechanism can be operated. The accompanying drawings illustrate 
the invention in a heat exchanger of the type 
referred to. . . . The objects of this invention are to provide a 
Sanitary, efficient, compact heat exchanger of 
novel construction in which a plurality of heat 

"The process or method of making the heat ex 

5 

exchange sections are pivoted to swing about ver 
tical axes to and from operative position in which 
they stand close together side by side to positions 
in which they are freely accessible for cleaning; 
in which the sections are provided with spacing 
and bracing elements which maintain the sections 

O 

5 

highly efficient cooler; and to the construction of 

in alignment while in their operative position but 
which elements are substantially devoid of heat 
exchange relation with the cooling medium, or 
refrigerant passing through the sections; in 
which the individual sections are provided with 
a novel liquid film distributing means along their 
upper edge, which distributing means also con 
stitutes a bracing element for the individual heat 
exchange section; in which the heat exchange 
medium is supplied to the heat, exchange sections 
through freely pivoting hollow hinges or swivel 
joints. Constructed to prevent leakage of refrig 
erant onto the sections and aligned with the 

20 
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pivots supporting the cantilever or eccentrically 
mounted Sections, which hinges establish liquid 
communicating passages between the interior of 
the heat exchange sections and the heat exchange. 
medium supply and discharge manifolds. 
Another object of this invention is to provide 

a milk supply holder which, together with the 
individual distributing element carried at the top 

30 

edge of each heat exchange section, as well as the 
distributing baffle within the milk supply holder 
or chamber, will assure the proper distribution 
and application of the milk to each individua 
Section. 

35 

A further object is to pivot or swingably sup 
port the eccentrically mounted, unitary heat ex 
change sections having one or more independent 
heat eXchange medium passages, and to construct 
and arrange the pivots and hollow hinges in a 
manner which will prevent the application of the 
eccentrically mounted weight of the heat ex 

40 
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change sections to the packing glands of the hol 
low hinges constituting the refrigerant medium 
Supply connections individually connecting the 
independent passages to separate supply headers 
permitting individual control and operation; and 
which will enable the removal of any sections 
from its connecting hollow hinges and pivots 
without disturbing the arrangement of the ad 
justment of the pivot elements or the packing 
glands in the swiveled joints of the hollow hinges 
Whereby the desired adjustment of the pivot ele 
ments and the packing glands in the swiveled 
liquid connections is readily maintained. 
A further object of the present invention is to 

provide a novel closure and collecting basin in 
which the collecting basin constitutes an inte 
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gral part Of the closure thereby necessitating 
the closing of the heat exchanger before com 
mencing the operation of the mechanism. 
Another object of the present invention is to 

provide a means and method whereby the flow of 
liquid refrigerant through a heat exchange sec 
tion may be readily controlled and regulated to 
facilitate the rapid commencement and discon 
tinuance of the refrigerating action. 

Further objects of this invention are to pro 
Wide an embossed sheet metal heat absorbing 
section of cheap construction, together with a 
simple method of constructing the same, in 
which the embossed sheets are arranged face to 
face and sealed along predetermined lines thus 
providing Sealed liquid passages intermediate the 
metal sheets. - - - - 

. A still further object of the invention com 
prises the construction of a heat exchange sec 
tion of improved efficiency and augmented heat 
transfer surface which is provided on its liquid 
contacting surfaces with means to obstruct the 
uniform, laminar flow of a film of liquid, and to 
secure the dispersion and distribution of the 
liquid upon the heat exchange surface in such a 
manner as to cause a difference in the speed of 
different portions of the liquid as they travel over 
and around the obstructions on the surface of the 
Section, resulting in a more efficient heat trans 
fer between the liquids inside and outside of the 
Sections. . . . . . 

As one important feature of the present in 
vention the supporting framework for the heat 
exchange sections and the liquid distributing. 
trough comprises the use of the refrigerant Sup 
ply and discharge manifolds and a central heat. 
exchange section as integral and active elements 
in the framework of the entire mechanism. 

It is also important to note that in the con 
struction of the present machine, the refrigerant 
supply and discharge manifolds are both con 
structed or housed in the same manifold unit. 
This construction lends itself particularly. Well 
to the fabrication of a heat exchanger in which 
the individual heat exchange sections are pro 
vided with different zones of individual paSSages 
for heat, exchange medium to which different 
controlling fluids or heat exchange media can be 
Supplied at Will. 
Other important features 

be apparent upon examination of the details of 
construction and arrangement of the heat ex 
changer parts and their various combinations aS 
disclosed in the figures and description, includ 
ing the hinged or swiveled Supports or hangers 
for the sectional cabinet closure elements by 
which the common unsanitary seams along the 
lines of affixation to large strong hinges are 
avoided and sufficient strength is achieved to en 
able the proper support of the collecting basin 
which forms an integral part of the closure, as 
well as the unique clamping mechanism which 
maintains the individual heat exchange Sections 
in proper alignment with the liquid supply and 
distributing means when the sections are in op 
erative position, all of which will be first fully 
described and then be specifically pointed out 
in the appended claims, reference, being made to the accompanying drawings in which: 
Figure 1 is a perspective view of a heat ex 

changer arranged and constructed in accordance 
with the present invention, in which the cham 
ber for distributing liquid over the various Sec 
tions has been removed and the heat exchanger has been opened as if for cleaning purposes. 

of the invention will 

5 
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Figure 2 is a perspective view of a modification 
of the heat exchanger shown in Figure 1, and 
shows the chamber for distributing liquid to the 
sections SWingably mounted above the sections 
and the chamber for collecting liquid from the 
Sections swingably mounted below the sections. 
The collecting chamber in the modification shown 
in Figure 2 is independent of the covers for the 
heat exchanger. 

Figure 3 is an elevation partly in section of the 
bracket and hinge arm arrangement used in the 
support of the distributing chamber as shown in Figure 2. 

Figure 4 is an end view, partially in section 
and partially broken away, of the heat exchanger 
embodying the preferred arrangement of this in 
vention. 
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Figure 5 is a view showing the heat exchanger 
partially in longitudinal section elevation. 

Figure 6 is a transverse section plan on an 
enlarged scale taken along line 6-6 of Figure 5. 

Figure 7 is a longitudinal section elevation of . 
the refrigerant supply and discharge manifold. . . 
and the hinged fluid couplings for the heat ex 
change sections taken along line 7-7 of Figure 6. 

Figure 8 is a longitudinal elevation view of the 
cabinet-like closure for the heat exchanger. 

Figure 9, is a longitudinal elevation, partially 
broken away and partially in section, of a modi 
fication of the liquid-couplings or hinge arms 
joining the heat exchange sections with the hol 
low hinge elements communicating with the re 
frigerant supply and discharge manifolds. 

Figure 10 is a rear view elevation of the heat 
eXchanger partially in broken away section and 
with the enclosure removed showing the refrig 
erant supply and return mechanism and the 
refrigerant circulating pumps and connections, 
... Figure 11 is a longitudinal elevation partially 
in broken away section of a modification of the 
hinges or pivot elements swingably supporting 
the heat exchange sections and the swiveled liq 
uid connections communicating between the re 
frigerant supply and discharge manifolds and 
the heat exchange sections. a 

Figure 12 is a transverse elevation taken along 
line 2-2 of Figure 11. 
Figure 13 is a further embodiment of this in 

vention showing a plan view of the arrangement 
of refrigerant supply and return manifolds and 
the swiveled connections through which the re 
frigerant medium circulates from the manifolds 
to the heat exchange sections. 

Figure 14 is a longitudinal elevation of the heat 
exchange sections embodied in this invention 
shown in the perspective view in Figure 1. . . . 
Figure 15 is a plan view of the heat exchange 

section shown in Figure 14. - 
Figure 16 is an end elevation of the heat ex 

change section of Figure 14 showing the liquid 
couplings of the section, which are joined to the 
hollow swiveled hinges in the refrigerant supply. 
and return manifolds. 

Figure 17 is an elevational view of a portion of 
the liquid distributing and heat exchange rein 
forcing element mounted at the upper edge of 
the section, showing the novel surface of the 
liquid distributing element and schematically 
illustrating the dispersion of the liquid as it. 
travels over the element before reaching the heat. exchange Section. 
Figure 18 is a longitudinal elevation of a por 

tion of the heat exchange section provided with 
novel surfacing at Spaced positions along... the 
path of travel of the liquid being treated to dis   
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perse and, more uniformly distribute the liquid 
on the heat exchanger surface. 

Figure 19 is a transverse Section elevation, and 
partially in broken: away section, of the heat 
exchanger embodying this invention, taken along 
the line 9-f 9 of Figure 14. . . . . . . . . . 
"Figure. 20 is a transverse section elevation of 
the heat exchanger embodying this invention, 
taken along the line 20-20; of Figure 14. . . 

... Figure 21 is a transverse. Section elevation 
taken along the line 21-2 of Figure 14. 

5 

O 

Figure 22 is a longitudinal section plan taken 
along, the line 22-22 of Figure 14. . . . 

- Figure 23, is a longitudinal elevation view of 
the juxtapositioned metal stampings used in the 
construction of the heat eXchange Sections show 
ing the line of Welding before the liquid paSSages 
have been shaped or the ends flared. 

Figure 24 is a transverse section elevation 
taken along line 24-24 of Figure 23. 

Figure 25 is a transverse, section plan 
along line 25-25 of Figure 23. . . . . . . 
a Figure 26 is a section plan of an end portion 
of a partially fabricated section showing the end 
plates for sealing the ends of the sections in 

taken 

relative order of assembly. . . . . . . . . Figure 27 is a perspective view partially in 
broken away section of a portion of the heat 
exchanger embodying this invention with its 
liquid connections. ... Figure 28 is a longitudinal elevation of a modi 
fication of the heat exchange section embodying 
this, invention. : Figure 29 is a transverse section, elevation 
taken along the line 29-29 of Figure 28, 

Figure 30 is a transverse section elevation 
taken along the line 30-30 of Figure 28. Referring to the drawings, the principal parts 
of this invention in a heat, exchange device in 
clude a base A, a series of refrigerant or heat 
exchange medium supply manifolds B fixedly 
positioned in vertical alignment upon the base A 
to constitute a vertical frame as well as refrig 
erant supply source, a plurality of hollow, Zoned 
heat exchange sections or units C through which 
the refrigerant is circulated, associated hinges 
or pivots D for swingably supporting the units C 
upon the base A and manifold frame, hollow, 
swiveled liquid connections E. communicating: 
with the hollow heat exchange sections or units 
C and manifolds B for supplying the heat ex 
change medium to the interior of units C, an up 

30 

35 

50 

right or standard F fixed to the normally free 
end of one of the sections C thereby forming a 
frame with the base A through the Section C 
and manifolds B for supporting the weight of 
the sections C and box-like or cabinet covers. G 
which overhang the base A, a liquid supply and 
distributing chamber H supported on the mani 
fold frame B and the upright F from which 
chamber the liquid to be treated is passed over 
the sections C, a collecting basin I below the 
sections Cfor collecting the liquid which has 
been passed down over the sections C, and re 
frigerant storage and circulation mechanism. J 

60 

65 

mounted on the base A and housed in a sep 
arate cabinet K. The base A consists of a substantially rectan 
gular sheet metal construction with vertical Walls 
30 and top cover 3, all supported on a skeleton 
box-like framework 32 provided with adjustable 
legs 33 which are threaded into collars 34 affixed 
to the frame 32. The preferable construction. 
of the framework and sheet metal covering is a 
welded construction. . . . . . . . . . . . . . . . . 

70 

w 
3. 

The heat exchanger illustrated in Figures 1, 4, 
5, 6, 7, 8, 9 and 10 as one practical adaptation of 
this invention, comprises a plurality of multi 
zoned heat exchange sections C, which when in 
operative position stand close together side by 
side within an enclosed cabinet G. The specific. 
details of the construction of the sections. C. will 
be described in detail later, but, as illustrated, 
each section comprises a Series of . Superposed 
Zones of independent heat exchange medium pas 
sages. 35 for the circulation of the medium 
through the interior of the sections. . . . . . . 
The multi-zoned sections C are each provided: 

at One end with aligned hollow, hinge arms 36 and 
37, which are permanently affixed to the section, 
each communicating with an inlet end 38 or out-; 
let end 39 respectively of the liquid passages 35. 
The hollow hinge arms 36 and 37 are, each pro 
ivided at their free end With a union element, 
75 having liquid passages 40, a tapped central 
opening. 4, and an annular recessed gasket seat. 
42 in its face which, when provided with a gasket. 
43, is seated over a complementary annular 
flange on the free end of a hollow journaled hinge 
element 44 to which it is releasably secured by 
means of a screw 45 passing through the hinge 
element 44 and threaded into the tapped open 
ing 4f of union. 75. By this arrangement a sec 
tion C may be removed without disturbing the 
hinge elements 44. . . . . " . . . , 
Each of the hinge elements 44 associated with 

a section C is in axial vertical alignment and at 
their free ends communicate With the interiors 
of the manifolds B through liquid sealing glands. 
In the embodiment of this invention specifically, 
illustrated in Figure 5 the hinge elements 44 are 
also in transverse alignment perpendicular to the 
plane of sections C. However, if it is desired to 
make a heat exchanger which is yet more com 
pact and in which the sections can be freely; . . 
pivoted away from operative position, the hinge. 
elements 44 may be arranged at an angle to the 
plane of the sections C as shown in Figure 13. 
(preferably a 45° angle) which will permit of free. 
pivoting of the sections Cthrough approximately, 
an angle of 90. , , . . . . . . . . . 
The liquid sealing glands, through which the 

hollow hinge element 44 communicates with the 
interior of the manifolds B, consist of a ferrule. 
46 threaded into a partially tapped opening 47 of 
the manifold B. An annular flange on the outer. 
periphery of the union 46 is drawn into sealing 
engagement with a counter sunk shoulder in the 
opening 47. The interior of the union 46 with 
its inwardly turned flange at its free end also 
constitutes the retaining chamber for the lam 
inar packing element 48 which is compressed into 
sealing engagement with the hollow hinge ele 
ment by means of compression element 49 
pressed against the packing element 48 by means 
of nut 50 screWed onto the Outer end of union 
46. The heat exchange sections C are each swing 
ably Supported on lower and upper Wertically 
aligned hinges or pivots whereby the various 
sections may be swung outwardly on their hinges 
from an operative position in which the sections 
stand, close together face to face to positions in 
which the sections are readily accessible for 
cleaning. The lower hinge element or pivot com 
prises a conical pivot point 5 mounted in a 
socketed boss 52 affixed to the framework 32 of 
the base A, which pivot point engages in a cen 
tral socket 53 in an axially aligned boss 54 form 
ing an integral part of the lowermost hinge ele 75 
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4 
ment 44 at the lowermost extremity thereof. 
The upper hinge element or pivot comprises a 
cylindrical axially aligned boss 55 formed in 
tegral with and at the top end of the uppermost 
hinge element, 44, Boss 55 engages a socket 56 in 
a bridge plate 5 affixed to the top of and form 
ing a part of the vertical manifold frameWork 
B fixed to the base A. The pivot point 5 f, socket. 
53, boss 55 and socket 56 are all in vertical axial 
alignment with the hollow liquid hinge elements 
44, whereby the castilever or eccentrically 
mounted Weight of the section C is all carried 
by the upper and lower hinges and the applica 
tion of eccentric pressure to the sealing glands is. 
prevented resulting in their increased, efficiency 
and life. 
'In Figure 11 is illustrated a modification of 

the upper and lower hinge arrangement for the , 
support of sections C. In the modification shown 
in Figure 11 the socket 53 and the boss 55 are not 
associated with the lowermost and uppermost 
hollow hinge elements 44, but they are associated with rigid bracket arms 58 and 59 respectively 
which are provided with Socket 53' and boSS 
55’ respectively, and which bracket arms are per 
manently fixed to the section C. Various meth 
ods of affixing bracket arms 58 and 59 to the 
sections C may be devised and in Figure 12 is 
shown a transverse elevation through. One Sec 
tion depicting inwardly turned lugs 6d at the Sec 
tion end of the bracket arms 58 and 59, Welded 
to the section C on either side of the heat ex 
change surface. . . . . 
The manifolds B and bridge plate 5 are 

mounted on base A by four vertically extending 
lag bolts 6 rigidly fixed to the base A and paSS 
ing, through ported bosses 62 at the Several cor 
ners of the manifold and bridge plate 5. The 
necessary vertical spacing of the manifolds and 
bridge plate is secured by spacer elements 63 tele 
scoped over bolts 6 intermediate the Several 
manifolds and bridge plate. The Spacing ele 
ments 63 are accurately machined and their ends 
fit into counter sunk recesses at the ends of the 
tie bolt ports in the bosses 62. The manifold and bridge plate assembly is held in rigid posi 
tion by compressing the assembly by tightening 
the end caps 64 on bolts 6t. Closure plates 65 
are attached as by screws 66 to the adjacent 
horizontal edges of the manifolds B and bridge 
plate 57 and between the lowermost manifold and 
the base A, to form with the manifolds a vertical 
wall adjacent the swiveled hinges 44. Vertical 
closure plates 67 are attached as by bolt Screw 66 
to the outer ends of the manifolds B, and to 
gether with the manifolds B, closure plates 65 
and end plates of the sections C constitute a Sub 
stantial enclosure of the swiveled liquid hinges 44. 

Each manifold B includes an internal division 
plate or web 68 which divides the manifold into 
a lower supply header 69 and an upper return 
header 70. Supply header 69 is provided in its 
rear wall with a refrigerant supply port. Ti which 
is in communication with a refrigerant Supply 
conduit 12. Return header 70 is provided in its 
rear wall with a refrigerant return port 13 corn 
municating with a refrigerant return conduit 74. 
In the upper and lower wall of the manifold B 
and adjacent the front edge a series of partially 
tapped openings 47 are provided for the hinge 
elements 44. These openings are in transverse 
alignment one with another and vertically 
aligned in pairs, each pair constituting the re 
frigerant supply and return connection for the 
associated zone of a section C. It is important 

0. 
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to note that due to the unique design of the 
manifold B to act both, as supply and return 
headers, it has been possible to construct the 
compound manifold, together with the liquid 
hinge elements associated with a respective zone 
of a section C, of lesser vertical extent than the 
Zone in a multi-zoned heat exchange section C 
to which the liquid is being supplied. 

In the operation. Of the heat exchanger en 
bodying this invention various types of heat ex 
change media may be used in the sections C., 
It may be desired to use brine, fresh cold water, 
hot water or . Some type of direct expansion 
refrigerant such as liquid ammonia. It may 
also be desired to use the combination of several 
of such heat exchange media, for example, cold 
water and liquid ammonia, in different zones of 
the heat eXchange sections and in such instance 
it is desirable to use the cold water in the upper 
Zones of the sections. C and the liquid anmohia. 
in the lower zone. With this thought in mind 
the Figure 10 illustrates refrigerant connections 
only to the lower manifold B and therefore only 

25 
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to the lower zone 35 of sections C. However, any 
other desired arrangement of connections to the 
zones of sections C may be used within the scope of this invention. 

Fiquid heat exchange medium, such as a re 
frigerant, is supplied to the heat exchange de 
vice by conduit 76, to a float valve 77 through 
which it enters an accumulator .69. The ac cumulator f69 is of an operative capacity in 
excess of the capacity of the combined Zones of 
sections C which are supplied with refrigerant 
from the accumulator f69, whereby an excessive 
supply of liquid refrigerant is always available 

... for prompt and efficient operation of the heat 
exchanger. The accumulator 69 is rigidly 
mounted on the frame 32 of base A immediately 
to the rear of the manifolds B. From the lower 
portions of the accumulator 69 liquid refriger 
antis withdrawn through conduit 78 which stup 
plies the positive acting or other satisfactory type 
of ammonia circulating pump 79 driven by motor 
8. From pump 79 the refrigerant is forced 
through conduit 8 f into an oil separator 82 from 
Whence it passes through conduit 12, through 
the manifold supply header port f, into the 
supply header 69. After the refrigerant has 
circulated from the supply header 69 through 

55 
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the lower hinged elements 44 and one of the 
zones 35 of section C, it is returned to the re 
turn header 70 from which it passes through 
return port. 13 to return conduit 14 into the. 
upper gas portion of accumulator f69. It may 
be desirable, however, to interchange the re 
frigerant, conduits 12, and 14 in their connec 
tions, to manifolds 69 and 70 to thereby produce 
a downward flow of refrigerant through the sec 
tions C. The refrigerant, gas and unevaporated 
refrigerant thus returned through conduit 4 is impinged against an angular deflecting plate 83 
causing the return refrigerant to momentarily 
travel, about a circular path during which time 
the liquid refrigerant precipitates from the gas 
and settles to the bottom of the accumulator 
from whence it may be again circulated through 
sections C. The gaseous refrigerant, however, 
is withdrawn into, the uppermost. compartment. 
of accumulator .69 which is divided from the main compartment by ported diaphragm.84, past, 
a further separation baffle 85, after, which it is 
discharged from the accumulator in a substan. 

75 tially dry state through conduit, 86 returning   



2,383,292 
the refrigerant: gas to a compression unit not 
shown in the figures. . . . . . . 
- The heat exchange sections C. when in oper 

rative position are supplied with liquid to be 
treated from: a distributing chamber H, which 
in the preferred embodiment of this invention, 
is mounted above the sections C in alignment 
therewith and supported at its rear wall by a 
bracket 81 extending forwardly and upwardly 
from the forward outer corners of the bridge 
plate 57 to which it is rigidly affixed as by weld ing. Adjacent its front wall the distributing 

10 

chamber. His supported in aligned and spaced . 
relation relative to the sections. C by an upright 
88 fixed to the upper front corner of the fixed 
central section C which is rigidly fixed to the 
standard F as by bolts. 89 and spacer elements 
90 thereby forming a forward framework for the 
heat exchange device to cooperate with the base 
A and manifold B. Liquid, such as milk, is sup 
plied to the distributing chamber by supply pipe 
9 removably supported in a fitting '92 swivelled 
on the top of standard F. Pipe 9 is provided 
With any conventional sanitary coupling 93 at 
its inlet end and is capped at its far end and 
extends centrally over the chamber H. A series of perforations 70 are provided along the lower 
portion of pipe 9 above the chamber H through 
Which perforations liquid to be treated is dis 
charged into the trough of an inverted w-shaped 
horizontal distributing baffle 94. From this 
rough 94 liquid spills over the inclined legs or fins constituting the remaining portions of the 
W-shaped baffle plate in the supply chamber H. 
The liquid spills onto the perforated bottom of 
(chamber H midway between the outer walls 
and the central portion of the chamber. Notches or cut-away sections f T are provided along 
the edges of the W-shaped baffle where it con 
tacts the bottom of chamber H, to permit the 
ready and uniform distribution of the liquid 
Over the entire bottom of the supply chamber H. From chamber H the liquid is discharged 
onto Sections C through a series of double rows of perforations 95 extending longitudinally 
across the bottom of chamber H and in align. 
nent with the section C. A double row of per 
forations 95 Supplying any one section C is in alignment therewith and equally spaced on 
either side of the central vertical plane of the 
Section C, thereby assuring distribution of liquid 
from the chamber H to both sides of section C. The liquid distributed onto the sections Cfrom 
chamber H, after passing over the sections, is 
collected in chambers I below the sections C. The chambers I are formed integral with the two 
Sectional cabinet-like covers for the heat ex changer. The lower portions of the outer wall 
panel 96 and end panel 97 of each half of the 
Sectional cabinet closure G are also used at the 
Corresponding walls of the collecting chamber I. 
To complete the collecting chamber I for each 
half of the sectional closure G. a forwardly in 
clined bottom plate 98 is provided which also con 
stitutes the bottom closure for the sectional cabi 
net G, and there is also provided an inner wall 
99 with outwardly turned flange 100, as well as a 
rear end wall of with outwardly turned flange 
02 to complete the chamber I, both of which 

walls 99 and 10 are of the desired depth of the 
chamber I. In the other half of the sectional 
cabinet closure G the inner wall 99 is of slightly 
lesser height than the wall 99 so that upon clos 
iing the sections of cabinet G the outwardly ex tending flange OO will overlap flange foothere 
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by forming a complete closure below the sections 
C, assuring the collecting of all the liquid pass 
ing from the Surface: of the sections. It is of 
course essential that the length of chamber I be 
Sufficient to accommodate the liquid flow from 
Sections C. . . . . . . . . . . . . ." 
The sectional halves of the cabinet-like clo 

Sures G also include a cover plate 93 down 
wardly and outwardly inclined from its inner 
edge toward the upper edge of the cabinet wall 
panel 96. Rear Wall panels for the sections of 
closure G are not necessary as the cabinet clo 
sure is swingably supported on the front two 
manifold frame tie bolts 6 with its side wall panels 96 and top panels 03 abutting up against 
and COOperating With the manifold housing side 
panels. 67 and top panel 04 of the manifold clo 
Sure to complete the cabinet. 
The sectional cabinet type closure G is swing 

ably Supported on a hinged pipe framework in 
cluding two parallel horizontal pipe reaches. O5 
joined adjacent either end by two parallel ver 
tical pipe reaches 06, all of which pipes are 
joined by any desired conventional manner such 
as T unions or by welding. The closure sections 
Gare affixed to the pipes. G5 and 06 by bolts 
07 and spacer elements. 08 in any conventional 
manner. At the rear end of the pipes, 05 hinges 
09 and 0 are provided to SWingably. Support 

the pipé framework for the cabinet closure sec 
tion Grupon the two front tiebolts 6 f. Hinge 
element. O9, affixed to the rear portion of the 
upper reach of the pipes 05, is provided with a 
socket f f as shown in Figure 8, and is pivoted 
on the bolt caps 64 which are formed with a 
pivot boss 2 at their upper end. The hinge 
element. O is affixed to the rear portion of the 
lower pipe reach 05, and consists of a semi 
circular yoke element which abuts up against 
and pivots upon a manifold spacer element. 63 
mounted on tie bolt 6?. By this arrangement of 
a pipe framework for swingably supporting the 
sheet metal cabinet closure section G, the Sec 
tions are substantially, stabilized and strength 
ened to support the excess weight of the collect 
ing chambers I. A further advantage of the 
unique...hinges if 09 and ff0 is that the entire 
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sections of the cabinet-like closure G, as well as 
the collecting chamber I, can be removed from 
the heat exchange device by lifting the top hinge 
109 from its pivot Tl2. It is also important to 
note that the outwardly turned flanges C0 and 
102, in addition to their function of completing 
the closure, also accomplish the additional func 
tion of strengthening the otherwise easily bend 
able sheet metal construction due to their an 
gular relation to the plane of the panels of which 
they form a part, thereby strengthening and 
bracing the same. 
The closure cabinet also includes the refrig 

erant accumulator and pump unit sectional cas 
ing K, which is positioned on base A on the op 
posite side of the manifold frame B from the 
closure sections G, and includes vertical wall 
panels 3, end panels if 4 and top panel 5. 
The sections of cabinet K are removably hinged. 
as by hinge elements' 109 and if 0 as shown in 
Figure 5, to the two rear posts or manifold tie 
bolts 6 in the same manner as the sections of 
cabinet G are removably hinged to the two front 
tie bolts 61 by hinges io9 and 0. The wall panels 3 and top panels 5 cooperate With 
the wall plates 67 and cover plate 104 of the 
manifold housing to complete the enclosure for 
the ammonia system J. 
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At the forward and lower free end of the sec 
tional collecting chamber I each section is pro 
vided with a discharge connection f6, together 
with the necessary elbows T, which communi 
cate with a compound union f8 provided with 
the conventional coupling means if S to connect 
to a discharge line not shown. '', 
To further brace the upright standard F, a 

tie beam f2) is provided between the standard 
F and the base A. The tie beam 20 is comprised 
of a vertical fin f2 and a transverse fin 22, 
and is affixed at either end to the base A and 
Standard F in any conventional manner such as 
by bolts 23. The tie beam 20 is positioned in 
vertical alignment with the fixed center section 
C of the heat exchange device and inclined for 
Wardly relative to the horizontal at the same an 
gle as the bottom panel 98 of collecting cham 
ber I, and positioned at the necessary elevation 
so that the inner edges of panel 98 of chamber I 
rests, upon the transverse, fin 22 when the sec 
tions G of the cabinet are closed. s 
The inner edges of vertical front end panels 

97 of the cabinet closure sections G are provided 
With a flange 24 at an angle to the plane of the 
panels 97 to brace the panel, and to complete the 
closure of the sectional cabinet for the heat ex change device. 
Each of the sections G of the cabinet-like clo 

Sure is provided with a catch element 25 on its 
front end panel 97 adjacent the inner edge there 
of to coact with a latch f26 carried upon the up right standard F. 

In the operation of the heat exchanger it is es 
Sential that the several sections C be positioned : 
accurately below the double row of perforations 
95 associated with each separate section to as 
Sure the distribution of liquid on both sides of 

... the sections C. To this end we provide com 
pound latch elements 27 hinged on a spacer ele 
ment 90 to coact with catch elements 28, affixed 
to the upper portion of the free end of the pivoted 
sections C thereby maintaining the sections C ac 
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Curately positioned below the distributing cham 
ber H, 
In the modification of the heat exchange de 

vice shown in Figure 2, the distributing chamber 
H, instead of being supported on a bracket 87 and 
upright 88, is Swingably supported on hinge arm 
29 fixed to the pivot element 30 pivoting in 
socket 3 of boss 32 formed on top of the bridge 
plate 57 adjacent the center of its front edge, 
as shown clearly in Figure 3. Anotched latch 
element 33 is affixed to the front wall of chan 
ber H and coacts with upright 88 fixed to the cen 
ter Section C to support the free end of chamber 
H when in its operative position and accurately 
position it with respect to the sections C. 
The modification of the collecting chamber I 

shown in Figure 2 comprises a unitary collecting 
chamber 34 Swingably supported by hinge arms 
35 hinged to the frame 32 of base. A by pivot 36. 
The bottom 37 of the chamber 34 is inclined 
downwardly and forwardly and is provided at its 
lowest point with a conventional discharge con 
nection 38. Anotched latch element 39 is fixed 
centrally to the front vertical wall of the swing 
ably mounted chamber 34 to coact with the tie 
rod 40 to support and position the free end of 
the chamber 34. . . - 

In Figure 9 is shown a modified construction of the hollow hinge arms 36 and 37 which are pro 
vided with an annular outwardly protruding cor 
rugation 4 which enables slight distortion of 
the hollow welded sheet metal hinge arms 36 and 
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37. Such slight distortion of the hinge arms fat 
cilitates the assembly of the hinged heat exchange 
Section C which assembly necessitates the ver 
tical alignment of all the swiveled hinge elements. 
44. The corrugations f4 f will also function as 
deflectors of liquid draining over the hinge arms 36 and 37. 
A further important feature of the invention 

illustrated in Figure 2 involves the use of the 
portless end plate 42 mounted on the vertically 
aligned series of hinge arms. 36 and 37 normally 
asSociated with the ends of the liquid passages 
35 in the Several Zones of each section C normally 
carried by the hinge arms. The end plate 42 
Serves the purpose of forming a dividing wall be 
tWeen the sections C and the hinges 44, which 
Wall is normally formed by the ends of sections C. 
The end plate 42 is of the same width as the ends 
of Section C and therefore when in close side by 
side relation, cooperates with the ends of the 
mounted sections C to constitute a front closure 
for the chamber housing the manifolds B. How 
ever, due to the fact that the end plates 42 are 
mounted on the hinge arms 36 and 37 (which for 
this purpose are Sealed to prevent the escape of 
refrigerant medium) they are capable of swinging 
movement and therefore facilitate the lateral 
movement of the Sections C. 
Figure 13 shows a modification of the manifold 

B and the relative arrangement of the hollow 
Swivel elements 44, the lower pivots 5 and the 
upper pivot receiving socket 56 with respect to the 
plane of the sections C when in operative position. 
Each manifold B in the modification of Figure 13 
is divided into two separate halves each half only 
supplying sections C on one side of the fixed cen 
tral Section C. The general arrangement of the 
mounting on the base A is the same as described 
for the preferred construction shown in Figure 5. 
In the modified construction of Figure 13, the 
hinge elements 44 and pivot elements, 57 and 56 
are arranged in close side by side alignment on 
the modified manifolds B at an angle (preferably 
45) to the vertical plane of the fixed center 
Section C. This angular arrangement of swivel 
ing elements permits the free swinging of the 
Several sections C through about an angle of 90° 
Without binding one upon another. The refriger 
ant for the fixed central sections is supplied by 
Separate means, not shown, but which may be any 
conventional conduit connection. . . . 

Referring now more particularly to the emi 
bodiment of the invention as it relates to the heat 
exchange sections C and the method of making 
these Sections, each section C, as illustrated, in 
cludes several zones or units of independent flow 
passages 35. These independent zones or units 
are all identical with the exception of the topmost 
unit 49 of each section which is provided at its top edge with a cylindrical bracing and liquid 
dispersing element SO substantially devoid of 
heat exchange relation with the rest of the sec 
tion C of which unit 49 forms a part. The flow 
passages in each Zone or unit consist of outwardly 
bulged cooperative portions of the two rectangular 
sheet metal stampings 43 and 44 intermediate 
a Series of two sets of continuous Weld lines join 
ing the stampings and defining the flow passages 
in between the two stampings, 43 and 44. The 
two ends of the passage 35 are located, in this 
preferred embodiment of the invention, at the 
lower and upper left hand corners of the unit 
and are respectively the inlet port 38 and dis 
charge port 39. However, it should be evident 
that the passage 35 could be so arranged and con   
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structed that the ends thereof would be located 
at opposite ends of the unit or zone. . . . 
The passage. 35 consists of a series of hori 

Zontal lengths of passages between the stampings 
43 and 44 with appropriate bulged vertical 
passages so joining the ends of the horizontal ele 
ments of the passages as to constitute a zigzag 
line of travel for liquid passing therethrough. ... 
The stampings 43 and 44 consist of substan 

tially co-planar metal sheets (preferably non 
corrosive metal, such as stainless steel) provided 
with a series of horizontal tiers of staggered roWS 
46 of outwardly directed, hollow, preferably Semi 

spherical protuberances 45 extending substan 
tially across the stampings leaving only a ver 
tical margin 59 at each end unstamped. The 
rows 46 are usually three deep and the size of 
the protuberance is such as to effectively block 
the space intermediate two adjoining protuber 
ances in an adjacent row 46, thereby effectively 
diverting any liquid which may flow through be 
tween the protuberances in the adjoining row. 
The depth, however, of the protuberances is not 
sufficient to cause a rupture of the liquid layer 
as it flows downwardly over the heat exchange 
sections. The vertical margins at either end are 
flared outwardly forming flanges.f60. End plates 
62 with inwardly directed flanges 63 areaf 

fixed to the free edges of flanges 69 by weldings 
64 between 60 and 63 with the exception of 

that portion of the flanges 60 immediately ad 
jacent the inlet and outlet ports 38 and 39 for 
the passage 35. Triangular web or partition ele 
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may be connected in series or parallel as the case 
may be. In each instance, however, the flow 
of the liquid over the old type of sections, whether 
they consist of superposed tubes or corrugated 
sheets with internal channels, as well as the flow 
of heat exchange medium on the inner sides of 
the sections, has been an undisturbed flow....The 
liquid flowing over the outer surface of those 
types of sections has been in the form of a uni 
form film smoothly sliding over the wetted sur 
face of the section. Such a fiow generally as 
sured or rather necessitated a type of laminar 
flow of the liquid film in which the outer par 
ticles of the liquid film would travel faster than 
the inner particles of liquid film which were near 
er the stationary wetted surface of the heat 
exchange section. One of the chief advantages 
of the new and novel Section embodied in this 
invention, as illustrated in Figure 14, results from 
the turbulent flow of the liquid as it passes down 
over the sections and engages the protuberances 
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ments 6 are affixed intermediate the flanges 
60, at each end of each end plate 62 thereby 

Sealing the vertical Space intermediate the flanges 
f60 and end plates 62, which space and defining 
elements, 60, 6 and 62 are substantially devoid 
of heat exchange relation with the passages 35 
and the refrigerant which mayflow through the 
passages. Each unit or Zone is provided with an 
inlet and outlet hinge arm 36 and 37 respectively, 
which arms are joined to the unit at the inlet, 
and outlet ports 38 and 39 respectively. These 
ports are defined by the portion of the flared 4. 
flange f60 intermediate two triangular partition 
elements 6 adjacent the two ends of the passage 
35 of the unit. The ends of the hinges 36 and 
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37 are welded on or otherwise satisfactorily af, 
fixed to the outer edges of the flange 60 and 
partition f6, which define the inlet and outlet 
ports 38 and 39. The two rectangular stampings 
43 and 44 are in face to face contact with 
each other and the oppositely directed corre 
sponding protuberances f45 are in exact trans 

It should, however, also be re verse alignment. 
membered that satisfactory sections can be made 
by arranging the transversely opposed protuber 
ances in staggered or other relation one to an 
other. On the interior of each stamping the 
inner surface of the hollow semi-spherical pro 
tuberance 145 presents a cavity 47 which has 
an agitating effect on the refrigerant as it is 
speedily passed through the flow passage 35 when 
the sections are in operation. 

In the past, heat exchange sections constructed 
for comparable use have been of the type employ 
ing superposed lengths of tubing connected at 
its ends by suitable headers to form either par 
allel or series connections. Other types of com parable heat exchangers consist of corrugated 
sheet metal stampings placed face to face and 
joined by any satisfactory means, such, for ex 
ample, as welding, in which exchangers the joined 
corrugations constitute the liquid passages and 
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f 45, resulting in the deflection of various particles 
of liquid as they engage the protuberances from 
their normal course of travel which they would 
have followed had the plates f43 and 144 not 
been provided with protuberances 45. Such de 
flection of the particles of liquid in the thin 
liquid layer by the protuberances 45 results in 
the separation of one liquid particle from another 
and the rejoining of such separated particles with 
still other particles as they pass down over the 
plates 43 and 44. Such separation and rejoin 
ing of the liquid particles result in active tur 
bulence within the liquid layer itself as it passes 
downwardly thereby increasing the heat transfer 
between the liquid layer and the heat exchange 
Section. Active turbulence is further induced by 
the inherent physical result of the liquid layer 
flowing downwardly over a series of staggeréd 
rows of protuberances which are so arranged that 
the space between any two protuberances in one 
row is completely blocked by a protuberance in 
an adjoining row, whereby the liquid is forced 
to follow zigzag courses, in its flow. Active tur 
buience is also aided by a further inherent physi 
cal result in a layer of liquid flowing over a sur 
face, part of which is covered by protuberances 
over which the liquid flows. However, the flow 
over the protuberances is in a much thinner layer 
than the flow over the flat spaces between the 
protuberances. Due to the fact that the adja 
cent rows of protuberances are in staggered rela 
tion, that portion of the liquid layer which flowed 
through between two adjacent protuberances in 
One roW Will engage a protuberance in the next 
adjoining, row and therefore part of it will be 
diverted toward one or the other side of the pro 
tuberance, thickening the portion of the liquid 
layer to which it paSSes and thinning the portion 
of the liquid layer from which it passed. This 
adjustment within the liquid layer itself will also, 
in and of itself, cause a turbulence in the liquid. '. 
As a result of the various factors just described, 

65 
the efficiency of the heat exchange section em 
bodied in this invention is greatly increased. 
The flow of the heat exchange medium or re 

frigerant passing through between the plates 
(43 and 44 is also turbulent due to the effect 
upon the fiow of the medium as it passes over 
the cavities 47 which line the walls of the flow 
passages: 35. Such turbulence induced in the 
heat eXchange medium or refrigerant will greatly 
increase the efficiency of the heat transfer be 
tween the plates 43, and 44 Qf the heat ex 
change Section C and the refrigerant passing 
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through the liquid passage 35 on the inside of 
the sections C. 

In the construction of a multi-zoned heat, ex 
change sections C, several separate individual 
units or zones 48 and 49 with only one liquid 
passage each are welded together along their ad 
joining edgeS. in Superposed order as shown by 
Figure 14. Each Zone is provided With separate 
liquid inlet connections in the form of a hollow 
hinge arrin 36 and a Separate discharge Connec 
tion in the form of a hollow hinge arm 37. The 
spacing of the horizontal lengths of the flow 
passages 35 in each Zone or unit Which are Com 
bined to form a section C is such that when tWO 
Sections are joined in superposed order, the Sepa 
rate adjacent horizontal elements of the flow 
passages 35 of the adjoining sections are spaced 
equal to any two adjacent horizontal elements of 
'a flow passage in a separate Zone or section. 
Such construction facilitates the fabrication of 
multi-zoned sections from Single zoned unitS. 
The multiple zoned section is desirable in that 

it shortens the flow of any portion of heat ex 
change medium through the sections. A multiple 
section is also easily adapted to the use of a plu 
rality of heat exchange media in that any one or 
more of the units or Zones of the Sections can 
be supplied with one type of heat exchange me 
dium while the remaining units of each section 
may be supplied with another type of heat eX 
change medium depending on the result to be ac 
complised on the liquid being treated. 

... Each top unit or zone in a heat exchange sec 
tion next adjacent to the distributing chamber H 
is provided along its upper edge with a hori 
zontal, longitudinally extending cylindrical stiff 
ening element 50 which is welded to the top 
‘edge of the section C with the center line of 
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bulence as it passes downwardly over the surface 
of the Sections. C. ... In the fabrication of each 
unit or zone fi8. Of the heat exchange section C, 
it is preferable to use two sheet metal stampings 
f43 and 44 provided with tiers of rows 46 of 
protuberances 45. The stampings are identical 
SC. as to constitute the reverse counterpart of 
each other when they are assembled face to face 
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in reverse relation as shown by Figures 24 and 
25. The stampings 43 and 44 have in sub 
stance the plane of the sheets of metal from 
which they were stamped, and the peripheral 
unstamped marginal edges 59 of the juxtaposi 
tioned plates are co-planar as shown by Figure 
23. The sheets are then welded together at their 
upper and lower edges along the weld lines 52 
and 53 as shown in Figure 23, which weld lines 
extend along the edges over to the vertical un 
stamped portion of the end margins. The in 
ternal horizontal flow Spates 35 of the sections 
Care then laid out and their edges sealed by seam 
Welding the stampings along horizontal lines 
f54, 55 and 56 intermediate the tiers of super 
posed staggered rows 46 of protuberances 45. 
The joining of the corresponding ends of . One 
group of alternate weld lines including the lines 
f52 and 53 along their right hand end as shown 
in Figure 23 by line 57, and joining the re 
maining lines at their corresponding opposite end 
by weld line 58, as also shown in Figure 23, de 
fines the flow passage 35. In each instance the 
horizontal weld lines and their joining lines are 

the element 5 in a horizontal plane and in 
vertical alignment with the vertical plane of the 
section C. By this arrangement the liquid sup 
plied to the section C from the chamber H 
through the double row of perforations 95, which 
rows are on opposed sides of the vertical projec 
tion of the center line of the cylindrical element 
i50, will be directed against opposite sides of the 
element. 50, thereby assuring uniform liquid Sup 
ply to each side of the section. To secure uni 
form distribution over the sides of section C of 
the liquid supplied to either side of element 50, 
the element is provided with a grained finish as 
shown in Figure 17 in which the grains 5 ex 
tend in a direction crosswise to the path of the 
fiow of liquid passing downwardly over the Sec 
tion. As the liquid elements contact the counter 
directional grains 5 of the finish One element 
£50, their flow is hindered tending to cause a 
lateral dispersion of the liquid. By this proced 
ure a complete uniform distribution throughout 
the entire length of element 50 is obtained be 
fore the liquid which is passed onto the upper 
surface of element 50, in Small rivulets, passes 
off of the lower portion of element 50 onto the 
top portion of the upper zone of the associated 
section C. A similar finish with horizontal grains 
| 5 | is provided on the outer surfaces or Walls 
43 and 44 of the sections C intermediate the 
horizontal elements of the flow passages 35 as 
shown in Figure 18. This also aids in securing 
and maintaining more uniform distribution of 
the liquid passing down over the Walls, 43 and 
44. However, after the liquid once passes onto 
the surfaces provided with the staggered rows 
46 of the protuberances 45, it is maintained in 

substantially uniform distribution and active tur 
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no closer to the remaining horizontal Weld lines 
and their joining lines than the width of a tier 
of rows f46 of protuberances 45. This arrange 
ment of vertical and horizontal Weld lines, de 
fines a zigzag flow passage 35 with its open ends 
38 and 39 at the lower and upper left hand COr 
ners of the Stampings. 
Having the sections 43 and 44 welded to 

gether along the weld lines referred to above, 
the vertical edges 59 are then flared outwardly 
to become flanges 6G as clearly shown in Figure 
26. Triangular web or partition elements: 6 
are provided at the ends of the vertical spaces 
intermediate the outwardly turned flanges 60 
at the ends of the units 48 of the Sections C, as 
shown in Figure 27, and in the vertical Space 
intermediate the flanges f60 at the left end of 
the sections Cimmediately above and below the 
inlet 38 and outlet 39 communicating with the 
zigzag liquid passage 35, as also shown in Figure 
27. Each unit is then provided at its inlet and 
outlet openings 38 and 39 with inlet and outlet 
hollow hinge arms 36 and 37 respectively, which 
are welded to the free edges of flanges 60 at 
the lower and upper left hand corners of unit 
48 and also to the free edge of the triangular 

partitions f 6 defining the entrance 38 to the 
liquid passage 35 and communicating therewith. 
End plates 62 with inwardly turned flanges 63 
are then provided to complete the enclosure of 
the vertical space intermediate the outwardly 
turned flanges 60 at either end of the unit or 
Zone 48 of sections C and the triangular end 
partitions G. End plates 62 are fixed to the 
flanges 60 by a welding 64 between the flange 
63 and the outer free edge of flanges, 60, as 
shown in Figure 22. w . 
Each unit 49 of sections C is also provided 

With a cylindrical, horizontally grained, Section 
bracing element 50 welded to its top edge as 
shown in Figure 14. Bracing element .50 ex 
tends across the section C intermediate the Out 
wardly turned flanges 60. The horizontal grain   
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lines f5 of element, 50 provide liquid dispersing 
means to act on the liquid supplied to the section 
in rivulets from chamber H to uniformly dis 
tribute it before the liquid passes downwardly 
over the section. C. Similar grain lines f 5 are 
provided on the surface of stampings 43 and 44 
between the tiers of rows of protuberances. To 
complete the sections, each section is provided 
...On its frontend plate. 62 near the upper portion 
thereof with a latch catch. 28 to cooperate with 
a positioning latch when the section is assembled 
in a heat exchange device embodying this inven 
To provide the zones of the multi-zoned sec 

tions C. With internal flow passages 35, the outlet 
hinge arms 37 of the completed multi-zoned sec 
tion are each sealed and the inlet hinge arms 36 
are each connected to a source of fluid pressure, 
such as hydraulic pressure. The pressure is ad 
justed until the portions of the plates. 43 and, 
f44 intermediate the weld lines defining the liquid 
passages 35 have been bulged out to the desired 
shape as shown by sectional drawings, Figures 20, 
21, 22 and 27, depicting internal views and Fig 
ures.19 and 27 depicting the bulged effect on the 
liquid passage boundary portions of stampings 
43, and 44.'...However, the stampings 43 and 
-44 may be stamped originally with the bulged 
portions to form the flow passages 35, and in such 
instance the hydraulic pressure, could be dis 
pensed with. . . . . . . . . . . . . . . . . . . . . . . . . 
In Figure 28 is shown a modified form of heat 

eXchanger Section C which differs only from the 
previously , described section by using spacing 
elements between the stampings 43 and 44 
along the Weld lines which define the liquid pas 
Sages 35. The Spacing elements: 65used along 
the horizontal weld lines comprise straight, nar 
row, metallic strips of a thickness equal to the 
desired thickness of the heat exchange medium, 
passages 35. The spacing...elements 66, along 
the vertical weld lines: defining liquid passage 
35 are straight along their outer edges, 67 but 
are curved along the inner, edges 68 to facilitate 
the passage of liquid through the liquid passage 
35. The spacer elements (66 are also of a thick 
ness equal to the desired thickness of liquid pas 
Sage 35. The only other difference in the sections 
C shown in Figures 28, 29 and 30 and the previ 
ously described section is in the final shaping or 
bulging : Operation performed 3 on the sections 
which do not have the spacer elements 65 and 
66. In the modified type, a bulging operation 

is not necessary as the passages. 35 are open due 
to the thickness of the spacer strips 65 and 66. 

It will of course be evident that the heat ex 
change device and the unique elements incor 
porated therein, are particularly adapted for use 
in the treatment of foodstuffs, such as milk, and 
the entire mechanism incorporates many essen 
tialisanitary features to make it satisfactory for 
Such purpose. However, the heat exchanger is 
also well adapted for use in the heating or cool 
ing of liquids, which do not necessarily require 
Sanitary handling but in which heating or cool 
ing operation it is desired to use a compact highly, 
efficient heat, exchanger. The improved unit is 
simple and unique in construction, in which con 
struction various novel features are resorted to, 
as well as novel methods of fabricating respective 
elements of the device. The plurality of heat 
exchange sections provided with staggered pro 
tuberances on their outer surfaces assures turbu 
lent flow and uniform distribution over the outer 
walls of the sections resulting in an increased 

10 

9 
efficiency and desired uniformity of heat ex 
change rate over the entire section. The uniquely 
finished, cylindrical stiffening element affixed to 
the upper portion of each section, which element 
is Substantially devoid of heat exchange relation 
with the heat exchange medium passing through 
the interior of the section, also tends to brace 
the Section longitudinally as well as receive the 
liquid from the distributing chamber and dis 
tribute it over the Section, all of which features, 
combined with the protuberances on the section. 
Surfaces, assure uniform distribution of the liquid 
over the surface of the heat exchange section. 

20. 
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The cylindrical bracing element at the top of the 
heat exchange section being substantially devoid 
of heat exchange relation with the refrigerant, 
as pointed out above, prevents the crystallization 
of liquid on the outer surfaces of the cylindrical 
bracing and distributing element, thereby pre 
venting the accumulation of ice thereon, which 
accumulation, if it, took place, would prevent the 
Satisfactory operation of the heat exchanger. 

Each of the heat exchange Sections is also pro 
vided at both of its ends with a transverse brac 
ing element or end plate affixed to the outwardly 
flared ends of the stampings, constituting the 
walls of the heat exchange section. The out 
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wardly flared ends of the stampings, as well as 
the end plates or bracing members, are united in 
sealed relation one to another and are substan 
tially devoid of heat exchange relation with the . 
heat exchange medium passing through the liquid 
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flow passages of the respective sections. Being 
thus substantially devoid of heat exchange rela 
tion, there will not be a tendency of crystalliza 
tion of spattered liquid to form on the outer-sur 
faces of the outwardly flared flanges at the ends 

: of the sections or on the bracing end plates, 
thereby aiding in the satisfactory operation of 
the machine. However, the transverse bracing 
end plates of the respective sections will contact 
the edges of the adjacent bracing end plates of 
adjacent sections when the plurality of swing 
ably Inounted Sections are placed in close side 
by side relation within the cabinet for operative 
position. This assures the desired spacing of 
the sections relative to one another and also 
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forms a Substantial enclosure of the spacing be 
tween the outer surfaces of adjacent sections 
through which the liquid being treated flows 
downwardly over the section to the collecting 
chamber for treated liquid. Such a substantial 
enclosure tends to prevent contamination of the 
liquid by foreign matter which may otherwise 
enter into the space between the sections. A 
further advantage of the use of the transverse, 
end plate bracing elements at the ends of the 
heat exchange Sections adjacent the hinged ele 
ments and refrigerant medium connections, 
consists of the substantial enclosure or wall con 
prised of adjacent abutting end pieces of ad 
jacent heat exchange sections immediately ahead 
of the swiveled hinges, whereby the possible 
Spattering of the liquid flowing down over the 
outer Surfaces of the Sections onto the hinged el 
ements is prevented, as well as the prevention 
of foreign material entering into the liquid treat 
ing Spaces intermediate adjacent sections from 
the Space adjacent the swiveled ends of the sec 
tions. 

It is also important to again refer to the unique 
construction of the treated liquid collecting cham 
ber which during the operation of the machine 
Occupies a position immediately below the heat 
exchange sections to collect the liquid flowing 
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over the outer surface of the sections. These unique collecting chambers are formed integral 
with the closure cabinet at the lower extremity 
of the Wall and end panels, and the bottom plate 
of the collecting chamber also constitutes the 
bottom plate of the closure. cabinet. Being 5 

formed integral with the closure cabinet, it is of 
course necessary to discontinue the operation of 
the machine before the cabinet can be opened, 
and it is also necessary to close the cabinet be 
fore the operation thereof can be commenced. 
By virtue of this unique construction and the 
necessary procedure before commencing or dis 
continuing the operation of the machine, it is of 
course apparent that a closure has been provided 
for the heat exchange device which assures its 
complete enclosure while it is in operation. 

. . It is of course also apparent that a further 
unique feature of construction involves the in 
corporation of the refrigerant circulating sys 
tem. Within the same cabinet which houses the 
heat exchange device. The relative capacity of 
the refrigerant storage chamber. With respect to 
the capacity of the refrigerant evaporating pas 
sages in the heat exchange section, together with 
the use of a positive-acting large capacity re 
frigerant circulating pump, assures the prompt 
and desirable control. Of the refrigerating ef 
fect obtainable in this heat. exchange device. 
The efficiency of the heat exchange sections aS 
an evaporator is of course greatly enhanced by 
the use of heat exchange Sections in Which the 
flow spaces are lined with outwardly extending 
hollow semi-spherical protuberances, which pro 
vide cavities on the inner Surface of the stamp 
ings defining the flow spaces between welded 
lines joining the Stampings. The cavities in 
crease turbulence in the refrigerating medium 
as it is speedily passed over the cavities. Sur 
rounding the heat exchange medium passages. 

It is also common in the Operation of heat ex 
change devices from time to time to observe 
defects which have developed in One or more of 
the plurality of heat exchange Sections. The 
unique construction of the present invention 
which enables the removal of the individual heat 
exchange sections without disturbing the pivot 
element and hinged liquid supply and return 
connections, which are associated With the re 
Spective sections, is a further particular advan 
tage of this invention. At times when all the 
sections are not in the machine the use of blank 
end, plates affixed to the normally operative 
swiveled liquid supply and return connections, 
enables the provision of a substantial enclosure 
for the compartment in which the liquid is being 
treated as divided from the compartment hous 
ing the swiveled liquid supply and return connec 
tions for the refrigerant medium. These blank 
end plates, though swingably mounted, Will, how 
ever, not interfere with the lateral movement 
Of the heat eXchange Sections. 
Warious changes in materials and detail ar 

rangements of the various elements of the heat 
exchange device as shown and described to ex 
plain the invention may be made in accordance 
with the common knowledge of those skilled in 
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the art, and yet come within the scope of the 
invention as set forth in the appended claims... . 
The invention is hereby claimed as follows: 
1. In a heat exchanger for liquids, a base, a plu 

rality of heat exchange sections mounted at, one 
end upon said base and extending outwardly 
therefrom, a standard adjacent the free ends of 
one of said sections, a tie beam fixed intermediate 
Said base and Said standard, a sectional cabinet 
like closure for said heat exchange Sections, means 
for supplying liquid to be treated to said heat ex 
change sections, and means formed integrally 
With the Sections of Said cabinet-like closure for 
collecting treated liquid, said collecting means 
being So, constructed, and arranged as to rest at 
its lower edge upon said tie beam when the sec 
tions of the cabinet-like closure are in Operative 
position enclosing said heat exchange sections. 

2. In a device of the class described, heat ex 
change means mounted on a support, liquid Sup 
ply means mounted above said heat eXchange 
means, a sectional closure, for said device having 
an inwardly extending, upwardly opening chan 
ber-like compartment formed integrally With the 
lower portion of each section, and outwardly ex 
tending flanges carried by the free edges of the 
Sections of said closure to cooperate". One With 
another in overlapping relation. When the sec 
tions of the closure are brought together, whereby 
the device is completely enclosed, said closure be 
ing substantially braced by its overlapping flanges 
and a collecting chamber being formed below said 
heat eXchange means when said closure sections 
are brought together. . - 

... 3. A heat eXchange device of the class described 
comprising the combination of a plurality of heat 
exchange sectionshinged to a support at corre 
Sponding ends to swing laterally relative to one 
another from operative position in which they 
Stand close together side by side to positions in 
which they are freely accessible for cleaning, 
means for supplying a heat exchange medium to 
the several Sections and operable to permit said 
swinging movement of Said sections, a sectional 
cabinet-like closure for said device, and end 
plates formed on the hinged ends of Said sec 
:tions and out of heat exchange relation. With the 
heat exchange medium supplied to said sections 
and adapted to cooperate one with another and 
With the cabinet-like closure to form a substan 
tial partition between said sections and said 
means for supplying heat exchange medium to 
said Sections. . . . . . . . . . - 

4. A heat eXchange device according to claim 3, 
Wherein the means for Supplying heat exchange 
medium to the several sections are swiveled hol 
"low hinges, Some of which are sealed at their outer 
ends, and unported end plates: Sealed to said 
hinges which are sealed at their outer ends, said 
end plates being of the same size as the ends of 
Said Sections, whereby the substantial partition." 
intermediate Said sections and said hinges is 
formed when said unported end plates and con 
plementary plates on said sections are: pivoted 
into side by Side relation. 

CHARLES BROWN DALZELL, 
ELLSWORTHWYMAN. 

  


