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EVAPORATOR WITH IMPROVED 
CONDENSATE COLLECTION 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

This invention relates to heat exchangers, particularly 
heat exchangers employed as evaporators; and to the col 
lection of condensate in evaporators. 

BACKGROUND OF THE INVENTION 

As is Well known, commonly employed air conditioning 
systems operating on a vapor compression cycle utilize 
evaporators as a means of cooling tee air to be conditioned. 
A refrigerant is ?oWed through an evaporator and expanded 
therein. In so doing, it absorbs its heat of vaporization, 
thereby cooling the medium With Which it is in contact, 
typically heat exchanger tubes. The air to be conditioned is 
?oWed over those tubes (Which typically Will be provided 
With ?ns for improved heat transfer). The air, at least locally, 
Will be cooled beloW its deW point With the result that Water 
Will condense out of the air on the ?ns and on the tubes. This 
condensate must be removed or else it Will freeze and plug 
the air ?oW path. 
A variety of proposals for condensate removal have 

evolved and in their simplest form, involve the use of 
gravitation forces With a possible assist from the velocity of 
the air stream moving through the evaporator. These systems 
Work rather Well but frequently are bulky. 

Furthermore, Where relatively high velocity air streams 
may be present as, for example, in vehicular air conditioning 
systems Where fans operate at high speed to achieve maxi 
mum cooling in a short period of time, it is desirable to 
remove the moisture from the evaporator as quickly as 
possible to prevent it from being entrained in the air steam 
and entering the passenger compartment of the vehicle. 
Furthermore, it is desirable, in order to obtain fuel economy, 
that the means employed to collect condensate Weigh as 
little as possible. It is also desirable that the bulk of the same 
be absolutely minimized. 

Furthermore, and equally importantly, it is desirable to 
provide a means Whereby condensate is conducted aWay 
from the heat exchange surfaces of the heat exchanger so as 
to prevent condensate ?lms from interfering With ef?cient 
heat transfer. 

The present invention is directed to obtaining the above 
objects. 

SUMMARY OF THE INVENTION 

It is the principal object of the invention to provide a neW 
and improved heat exchanger. More speci?cally, it is an 
object of the invention to provide a neW and improved heat 
exchanger Which is ideally suited for use as an evaporator 
and Which includes improved means for collecting conden 
sate that may condense on heat exchange surfaces during 
operation of the heat exchanger as an evaporator. 

According to one facet of the invention, the foregoing 
object is achieved in a structure including a plurality of 
substantially identical roWs of ?attened tubes. Each of the 
roWs is slightly spaced from adjacent other ones of the roWs. 
Corresponding tubes in each roW are aligned With corre 
sponding tube in the other roWs. The evaporator also 
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2 
includes the plurality of roWs of serpentine ?ns extending 
generally transversely of the roWs of ?attened tubes and 
betWeen corresponding tube pairs in each of the tube roWs 
to be in heat exchange relation With the ?attened tubes. 
Headers are provided to be in ?uid communication With the 
?attened tubes. 

According to this facet of the invention, there results, 
because of the slight spacing betWeen the roWs of tubes, 
spaces betWeen the corresponding tubes in adjacent roWs as 
Well as the serpentine ?ns. With the tubes arranged non 
horizontally, the condensate may ?oW along the length of the 
tubes through these spaces under the in?uence of gravity to 
be collected. 

According to another facet of the invention, there is 
provided an evaporator including a loWer header comprised 
of a plurality of elongated, side by side, abutting header 
tubes of non rectangular cross section. Means de?ning a 
plurality of ?uid passages for ?uid to be evaporated are in 
?uid communication With the header tubes. Means are 
provided to seal the interfaces of the header tubes along the 
length thereof thereby de?ning upwardly opening conden 
sate receiving channels because of the non rectangular cross 
sections of the header tubes. Finally, means are provided for 
holding the header tubes in assembled relation. 
As a result of the foregoing, the header tubes not only 

serve the usual functions of headers, but their exterior 
surfaces serve as condensate collecting channels as Well. 
This facet of the invention does aWay With the need for a 
separate condensate collector. 

In a highly preferred embodiment of the invention both of 
the foregoing features are incorporated in a single structure. 
Thus such a preferred embodiment of the invention contem 
plates a plurality of heat exchange modules each comprised 
of an elongated loWer header of non rectangular cross 
section and a plurality of tubes mounted by the header along 
its length and extending therefrom in side by side relation. 
The tubes, in the direction transversely of the header, have 
a lesser dimension than the header and the modules are 
stacked and assembled together With the loWer headers in 
sealing abutment With each other and de?ning the upWardly 
open channels as mentioned previously. Sets of serpentine 
?ns extend betWeen adjacent tubes in each module. 

In one embodiment of the invention, sets of serpentine 
?ns are unique to each module While in another embodiment 
of the invention, not only do the serpentine ?ns extend 
betWeen the adjacent tubes in each module, they additionally 
extend betWeen the plurality of modules as Well. 

In a highly preferred embodiment, the headers are de?ned 
by header tubes and the sealing abutment is de?ned by a 
bond betWeen adjacent headers along the length thereof. The 
bond also serves as the holding means Whereby the headers 
are held together. In a highly preferred embodiment, the 
bond is formed by braze metal. 

Because of their ready availability, the tubes utilized in 
forming the headers preferably are of generally circular 
cross section. Acircular cross section is preferred because of 
its greater resistance to internal pressure. 
As an alternative to the us of tubes bonded together to 

form the headers, the invention contemplates that a unitary 
structure having essentially the same cross section may be 
formed by means of extrusion and used as the headers. 

According to one embodiment of the invention, the ?at 
tened tubes are each individually formed While still another 
embodiment of the invention contemplates that groups of 
?attened tubes may be in the form of a multiple passage 
extrusion. 
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Other objects and advantages Will become apparent from 
the following speci?cation taken in connection With the 
accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation of an evaporator made accord 
ing to the invention; 

FIG. 2 is a plan vieW of the evaporator. 

FIG. 3 is a sectional vieW taken approximately along the 
line 3—3 in FIG. 1; 

FIG. 4 is an enlarged, fragmentary perspective vieW of a 
loWer portion of the evaporator; 

FIG. 5 is a further enlarged, fragmentary sectional vieW of 
a loWer portion of the evaporator With serpentine ?ns 
removed for clarity; 

FIG. 6 is a vieW similar to FIG. 4 but of a modi?ed 
embodiment of the invention; 

FIG. 7 is a vieW similar to FIG. 5 but of a further modi?ed 

embodiment; 
FIG. 8 is a vieW of a unitary structure that may be utiliZed 

in lieu of a plurality of ?attened tubes as still another 
embodiment of the invention; 

FIG. 9 is a fragmentary, perspective vieW of a modi?ed 
embodiment of the invention, and particularly of a preferred 
manifold construction; and 

FIG. 10 is a sectional vieW taken approximately along the 
line 10—10 in FIG. 9. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An exemplary embodiment of an evaporator made 
according to the invention is illustrated in the draWings and 
Will be described herein speci?cally as an evaporator. 
HoWever, in some instances, Where its compactness as a heat 
exchanger is desirable, it may be utiliZed as other than an 
evaporator and the invention is intended to encompass such 
non evaporator uses. 

As seen in FIG. 1, the evaporator includes an upper 
header, generally designated 10 and a loWer header, gener 
ally designated 12. As seen in FIG. 2, the upper header 10 
is comprised of a plurality of elongate tubes 14 Which are in 
side by side relation. The tubes 14, at the right hand ends 16 
as vieWed in FIG. 2, are sealed by plugs 17 (FIG. 1). At the 
opposite ends 18, the tubes 14 are in ?uid communication 
With the interior of a manifold 20. Generally centrally Within 
the manifold 20 is a plug 22 and half of the tubes 14 are in 
?uid communication With the manifold 20 on one side of the 
plug 22 While the other half is in the ?uid communication on 
the opposite side. As Will be seen, this alloWs one end 24 of 
the manifold 20 to be utiliZed as an inlet and the other end 
26 to be used as an outlet. HoWever, the manifold 20 can be 
used either as an inlet or an outlet simply by placing all of 
the tubes 14 in ?uid communication thereWith on one side of 
the plug 22. 

The loWer header 12 is made up With an identical number 
of elongated tubes 30. The tubes 30 are in side by side 
abutting relation as best illustrated in FITS. 3—5 inclusive. 
Their left hand ends 32 (as vieWed in FIG. 1) are plugged by 
means not shoWn but similar to the plugs 18 or 22 While their 
right hand ends 34 are in ?uid communication With the 
interior of a manifold 36. Fittings 38 similar to conventional 
reducers may be utiliZed to establish ?uid communication 
betWeen the tubes 14 and 30 and the respective manifolds 20 
and 36. 
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4 
According to the invention, the tubes 30, and optionally 

the tubes 14 as Well, have a non rectangular cross section 
Which preferably is circular. A circular con?guration for the 
headers maximiZes the burst pressure that the same can 
Withstand While utiliZing a minimum of material for the 
fabrication of the headers. In short, a 

Index 774 circular cross section provides maximum 
strength as Well as a relatively lightWeight structure. 

As seen in FIG. 1, the headers 10 and 12 are spaced but 
parallel and there are provided a plurality of roWs of 
?attened tubes 40. The number of roWs of tubes 40 is equal 
to the number of tubes 14 or the number of tubes 30, in the 
illustrated example, six. The ?attened tubes 40 are in ?uid 
communication With the interior of corresponding ones of 
the header tubes 14 and 30 and thus establish ?uid commu 
nication betWeen the headers 10 and 12. 

Thus, in the embodiment illustrated, incoming refrigerant 
or the like may enter the manifold 20 through the inlet 24 to 
enter the associated three tubes 14 and How doWnWardly 
through the tubes 40 to three of the tubes 30. The refrigerant 
Will ?oW from the tubes 30 into the tube 36 Where it is 
conducted to the remaining three of the tubes 30 and 
upWardly through the tubes 40 to the remaining three tubes 
14 and ultimately out the outlet 26. Thus, the illustrated 
embodiment is a tWo-pass evaporator. By eliminating the 
plug 22 and placing the outlet on the manifold 36, a 
single-pass evaporator may be formed. Alternatively, addi 
tional plugs 22 could be used in varying location to increase 
the number of passes above if desired. 

Preferably, hoWever, in a single-pass evaporator, the 
refrigerant inlet Will be associated With a manifold such as 
the manifold 36 associated With the bottom tubes 30 rather 
than the upper tubes 14. The outlet Will be associated With 
the latter. 

It should also be noted that manifolds 20 and 36 need not 
be located on opposite sides of the evaporator as illustrated 
in FIGS. 1 and 2. Generally speaking, they Will be on the 
same side of the evaporator as this Will provide a smaller 
overall envelope for the evaporator. 

It should also be noted that maximum ef?ciency in an 
evaporator such as illustrated in the draWings having the 
element 24 as an inlet Will be achieved When the direction 
of air ?oW through the evaporator is in the direction of an 
arroW 41 shoWn in FIG. 2. As a result, refrigerant Will be 
?oWing from back to front through the evaporator core While 
air Will be ?oWing from front to back through the core in 
What may be someWhat loosely termed a “countercurrent” 
type of ?oW. 
The dimension of the tubes 40 transverse to the length of 

the tubes 30 is slightly less than that dimension of the tubes 
30. 
As can be seen in FIGS. 3—5, inclusive, there are six 

substantially identical roWs of the tubes 40 and spaces 42 
exist betWeen each of the roWs of the tubes 40. This is a 
relatively small spacing and frequently Will be on the order 
of about a quarter of an inch or less. 

As seen in FIG. 4, corresponding tubes 40 in each of the 
roWs of tubes are aligned With each other, that is, on a 
common straight line. Thus, it Will be appreciated that as 
described thus far the evaporator is built up of a plurality of 
substantially identical modules, each made up of a header 
tube 14, a header tube 30, and a plurality of the ?attened 
tubes 40. The modules are interconnected by the cross tubes 
20 and 36 as Well as by serpentine ?ns 44. In particular, there 
are provided a plurality of roWs of serpentine ?ns 44 and, as 
seen in FIG. 4, each serpentine ?n 44 extends through all of 
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the roWs 40 and is in heat exchange contact With adjacent 
tubes or tube pairs in each such roW. As is Well known, the 
crests of the serpentine ?ns preferably are braZed or other 
Wise bonded to the ?at surfaces 46 of the tubes 40. If desired, 
the serpentine ?ns 44 may be provided With louvers shoWn 
schematically at 48. 

The foregoing results in a construction Wherein the ?at 
tened tubes 40 extend generally transversely to the header 
tubes 14 and 30 While the roWs of the serpentine ?ns 44 
extend transversely to the roWs of the tubes 40 as Well as to 
the header tubes 14 and 30. 

Preferably, the assembled components are braZed together 
With at least the loWer header tubes 30 in abutting relation. 
This results in a braZed bond 50 at the interface of adjacent 
tubes 30 along their entire length. This bond, holds the 
various modules in assembled relationship and for strength, 
it is desirable that such a bond also exist betWeen the tubes 
14. HoWever, in the case of the header tubes 30, the bond 50 
serves an additional purpose and thus is made along the 
entire length of the tubes 30. Speci?cally, the bond also 
serves to seal the interface of adjacent tubes 30. 

In an air conditioning use, the air to be conditioned may 
be ?oWed through the heat exchanger thus described in the 
direction of an arroW 51 shoWn in FIG. 4. That is to say, the 
same is ?oWing in the direction of the serpentine ?ns 44. As 
the air is cooled beloW its deW point, moisture Will begin to 
condense on the serpentine ?ns 44 as Well as the tubes 40. 
Gravity Will cause the condensate to How along the serpen 
tine ?ns to the tubes 40 While the air How Will tend to cause 
condensate on the ?at Walls 46 of the tubes 40 generally to 
How to the immediately rearWard space 42 betWeen adjacent 
tubes 40 in adjacent roWs. Gravity Will then cause the 
condensate to How doWnWardly along the trailing edge of 
each tube in the space 42 toWard the loWer header tubes 30. 
There may be some ?oW along the forWard edges of the 
tubes 40 as Well. 

This type of How is shoWn by the arroWs 52 in FIG. 5 and 
ultimately, the Water Will How to upWardly opening concave 
areas 56 de?ned by the interfaces of adjacent ones of the 
tubes 30 because of their non rectangular cross sections. 
Thus, the condensate Will be collected in those channels. 
Desirably, the evaporator Will be rotated slightly clockWise 
or counterclockwise from the position shoWn in FIG. 1 so 
that the loWer header tubes 30 are not perfectly horiZontal. 
When this is done, the forces of gravity Will then cause the 
accumulating Water in the channels 56 to How to one side or 
the other of the loWer header 12 to be disposed of. 

One modi?ed embodiment of the invention is illustrated 
in FIG. 6. According to this embodiment of the invention, 
the serpentine ?ns 44 Which extend betWeen the modules as 
shoWn in the embodiment of FIG. 4 are dispensed With. 
Instead, serpentine ?ns 60 extending betWeen the ?at sur 
faces 46 of adjacent tubes 40 in each roW only are utiliZed. 
That is to say, the serpentine ?ns 60 utiliZed in the embodi 
ment illustrated in FIG. 6 are unique to a given module and 
do not extend betWeen modules as in the embodiment 
illustrated in FIG. 4. 

Still another modi?ed embodiment is illustrated in FIG. 7. 
In the embodiment of FIG. 7, the individual header tubes 30 
and the bonds 50 therebetWeen are done aWay With and 
replaced With a one-piece extrusion, generally designated 
62, having the same overall con?guration. That is to say, the 
extrusion 62 de?nes a plurality of header passages 64 of 
circular cross section Which are parallel to each other and on 
the same centers as the tubes 30 utiliZed in the embodiments 
of FIGS. 1—6. The extrusion 62 has upper and loWer exterior 
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6 
surfaces 66 and 68 of the same general con?guration as the 
assembled header tubes 30 in the embodiment of FIGS. 1—6 
and therefore includes the upWardly opening concave areas 
56 betWeen adjacent passages 64 to serve the same purpose 
as the concave areas in the embodiment of FIGS. 1—6. In this 
embodiment of the invention, in the formation process, it 
may be necessary to utiliZe a thin preform of braZe metal on 
the upper surface 66 of the extrusion 62 to properly bond the 
?attened tubes 40 to the extrusion 62. 

FIG. 8 shoWs still another embodiment of the invention 
Wherein a single extrusion may be utiliZed to replace a 
plurality of tubes, speci?cally, the ?attened tubes 40. There 
is provided an elongated, relatively narroW extrusion 68 
having the cross-section illustrated. It includes opposed, 
?attened surfaces 70 and 72 that are the counterparts of the 
surfaces 46 on the ?attened tubes 40. Interiorally, the extru 
sion 68 includes a plurality of How passages 74 Which 
correspond to the interiors of the tubes 40. Thus, three tube 
structures each formed of the extrusion 68 illustrated in FIG. 
8 could be utiliZed to replace the eighteen tubes 40 illus 
trated in, for example, FIG. 6. 

To assure that there are spaces corresponding to the spaces 
42 for condensate to travel doWnWardly toWard the loWer 
header 12, both of the surfaces 70 and 72 are provided With 
concave areas or longitudinally extending grooves 76 
betWeen adjacent passages 74. These concave areas 76 Will 
not be obstructed by serpentine ?ns and thus provide ?oW 
passages as do the spaces 42. 

Still another embodiment of the invention is illustrated in 
FIGS. 9 and 10. This embodiment illustrates alternative 
manifold structures applicable to either the upper header 10 
or the loWer header 12 or both, Which are highly desirable 
because of the compactness they provide. As seen in FIG. 9, 
the loWer header 12 is made up of a plurality of the tubes 30 
although it could just as Well be made up of the extrusion 62. 
In any event, the ends of the tubes 30 are sealed by means 
not shoWn and intermediate the ends thereof, a smaller 
diameter tube 80 extends generally transversely to the length 
of the tubes 30 pass through the interiors of all but one of the 
end tubes 30 although, in some instances, it might even be 
desirable to extend through all of the tubes 30. The tube 80 
is sealed to each of the tubes 30 at the various interfaces so 
as to prevent leakage therebetWeen and Within each of the 
tubes 30, as shoWn in FIG. 10, the tube 80 includes one or 
more apertures 82 in its side Wall Which thus place the 
interior 84 of the tube 80 in ?uid communication With the 
interior of the corresponding tube 30. Thus, the tube 80 may 
be utiliZed as an inlet or an outlet. It may also be plugged 
intermediate its ends to provide multiple passes Where 
desirable. Generally speaking, the outer diameter of the tube 
80 Will be substantially less than the inner diameter of the 
tubes 30 to provide spacing betWeen the tWo as shoWn in 
FIG. 10 so as to avoid unduly restricting ?oW Within the 
tubes 30 as Well as to avoid interference betWeen the tube 80 
and any tubes 40 or the extrusion 68 shoWn in FIG. 8 When 
mounted to the tubes 30. 

Alternatively, the tube 80 may be utiliZed as a distributor 
by having any external end, as the ends 86 (FIG. 9), plugged. 
In such a case, an inlet and/or outlet (not shoWn) is attached 
to one of the tubes 30 and in ?uid communication With the 
interior thereof. Fluid may enter the tube 80 through the 
apertures 82 in the tube 30 having the inlet and How through 
the interior 84 to exit the apertures 82 into the interior of the 
other tubes 30. 

From the foregoing, it Will be appreciated that an evapo 
rator made according to the invention is ideally suited for 
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mass production because it is made up of substantially 
identical modules. Furthermore, by use of the unique 
construction, improved condensate collection results. Bulk 
and Weight are minimized because the header tubes serve a 
dual purpose in acting as conduits for refrigerant With their 
inner surfaces acting to con?ne the refrigerant to the desired 
?oW path and their outer surfaces acting as How channels for 
condensate. 
We claim: 
1. An evaporator comprising: 
a plurality of heat exchanger modules each comprised of 

an elongated loWer header of non rectangular cross 
section and a plurality of tubes mounted by the header 
along its length and extending therefrom in side by side 
relation; 

said tubes, in the direction transversely of the header, 
having a lesser dimension than the header; 

said modules being stacked and assembled together With 
said loWer headers in sealing abutment With each other 
and de?ning upWardly open channels at their 
interfaces, and With the corresponding tubes in the 
modules in alignment With each other; and 

sets of serpentine ?ns extending betWeen adjacent tubes in 
each module. 

2. The evaporator of claim 1 Wherein said serpentine ?ns 
are individual to each module. 

3. The evaporator of claim 1 Wherein said sets of serpen 
tine ?ns additionally extend betWeen said plurality of mod 
ules. 

4. The evaporator of claim 1 Wherein said headers are 
de?ned by header tubes and said sealing abutment is de?ned 
by a braZe betWeen adjacent header tubes along the length 
thereof. 

5. The evaporator of claim 4 Wherein said header tubes are 
of generally circular cross section. 

6. An evaporator comprising: 
tWo spaced headers each made up of a plurality of header 

tubes of non rectangular cross section in side by side 
abutting relation; 

means sealing the interfaces of said header tubes; 
a plurality of substantially identical, spaced roWs of 

?attened tubes, the tubes of each roW extending 
betWeen and being in ?uid communication With asso 
ciated header tubes in each of said headers; and 

a plurality of roWs of serpentine ?ns extending generally 
transverse to and betWeen said roWs of ?attened tubes, 
each serpentine ?n that is interior Within its roW being 
in heat exchange relation With tWo of said ?attened 
tubes in each of the roWs thereof; 

Whereby condensate on said ?attened tubes may ?oW 
toWard a loWer one of said headers through the spaces 
betWeen the roWs of ?attened tubes to be collected at 
the interfaces of said header tubes and How therealong 
to a point of disposal. 

7. The evaporator of claim 6 Wherein the plurality of 
header tubes forming at least one of said headers and said 
means sealing the interfaces of said header tubes is de?ned 
by a single extrusion. 

8. The evaporator of claim 6 Wherein said header tubes are 
de?ned by individual tubes. 

9. The evaporator of claim 6 Wherein at least some of said 
?attened tubes are de?ned by an extrusion With the space 
betWeen the roWs thereof being de?ned by concave areas in 
said extrusion. 

10. The evaporator of claim 6 Wherein said ?attened tubes 
are de?ned by individual tubes. 
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8 
11. An evaporator comprising: 
tWo spaced headers each made up of a plurality of header 

tubes of circular cross section in side by side abutting 
relation; 

bonding means bonding said header tubes together along 
their length and sealing the interface of said header 
tubes; 

a plurality of substantially identical roWs of ?attened 
tubes, the tubes of each roW extending betWeen and 
being in ?uid communication With associated header 
tubes in each of said headers; and 

each of said roWs of ?attened tubes being slightly spaced 
from adjacent ones of said roWs of ?attened tubes; 

a plurality of roWs of serpentine ?ns extending generally 
transverse to and betWeen said roWs of ?attened tubes, 
each serpentine ?n that is interior Within its roW being 
in heat exchange relation With tWo of said ?attened 
tubes in each of the roWs thereof; 

Whereby condensate on said ?attened tubes may ?oW 
toWard a loWer one of said headers through the spaces 
betWeen the roWs of ?attened tubes to be collected at 
the interfaces of said header tubes and How therealong 
to a point of disposal. 

12. The evaporator of claim 11 Wherein said bonding 
means comprises braZe metal. 

13. An evaporator comprising: 
tWo spaced headers each made up of a plurality of header 

tubes of non rectangular cross sections in side by side 
abutting relation; 

braZe means assembling said header tubes to each other 
and sealing the interface of said header tubes; 

a plurality of substantially identical, spaced roWs of 
?attened tubes, the tubes of each roW extending trans 
versely betWeen and being in ?uid communication With 
associated header tubes in each of said headers; and 

a plurality of roWs of serpentine ?ns extending generally 
transverse to and betWeen said roWs of ?attened tubes, 
and transversely to said header tubes, each serpentine 
?n that is interior Within its roW being in heat exchange 
relation With tWo of said ?attened tubes in each of the 
roWs thereof; 

Whereby condensate on said ?attened tubes may ?oW 
toWard a loWer one of said headers through the spaces 
betWeen the roWs of ?attened tubes to be collected at 
the interfaces of said header tubes and How therealong 
to a point of disposal. 

14. An evaporator comprising: 
a loWer header comprised of a plurality of elongated side 
by side, abutting header tubes of non rectangular cross 
section; 

a means de?ning a plurality of ?uid passages for a ?uid 
to be evaporated in ?uid communication With said 
header tubes; 

means sealing the interfaces of said header tubes along the 
lengths thereof to de?ne upWardly opening condensate 
receiving channels; and 

means holding said header tubes in assembled relation. 
15. The evaporator of claim 14 Wherein said sealing 

means is additionally said holding means. 
16. The evaporator of claim 15 Wherein said sealing 

means is a bonding means. 

17. The evaporator of claim 14 further including a 
manifold, said manifold including a tube extending through 
said plurality of abutting header tubes in generally trans 
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verse relation thereto and being sealed thereto, said manifold 
tube including apertures in its side Walls in ?uid communi 
cation With the interior of at least some of said abutting 
header tubes. 

18. The evaporator of claim 14 Wherein said plurality of 
abutting header tubes, said sealing means and said holding 
means are all de?ned by a single extrusion. 

19. A heat exchanger comprising: 
a plurality of heat exchange units in side by side relation, 

each said unit comprising ?rst and second spaced 
headers and a plurality of generally parallel, spaced 
tubes extending between the headers and in ?uid com 
munication therewith so that ?uid may ?ow from one 
header to the other through said parallel tubes; 

?ns in heat exchange relation with said tubes; 
?rst and second spaced manifolds, said ?rst headers 

being associated with an in ?uid communication with 
said ?rst manifold and said second headers being 
associated with and in ?uid communication with said 
second manifold; 

an inlet in one of said manifolds; and, 
an outlet in one of said manifolds; 
whereby ?uid in said manifolds is distributed to all of the 

headers associated therewith which in turn distribute 
?uid to the plurality of tubes in each of said units. 

20. The heat exchanger of claim 19 further including at 
least one plug in one of said manifolds to de?ne a multiple 
pass heat exchanger. 

21. The heat exchanger of claim 19 wherein said headers 
and said manifolds are tubes and further including at least 
one plug in one of said tubes to de?ne a multiple pass heat 
exchanger 

22. The heat exchanger of claim 19 wherein said headers 
are formed of tubes and said manifolds are attached to the 
ends of the corresponding tubes. 

23. The heat exchanger of claim 22 wherein said mani 
folds are on the same side of said heat exchanger 

24. The heat exchanger of claim 19 wherein said mani 
folds are attached to corresponding ends of the correspond 
ing headers and are on the same side of said heat exchanger. 

25. The heat exchanger of claim 19 wherein said units are 
substantially identical. 

26. The heat exchanger of claim 19 wherein said tubes are 
?attened tubes. 

27. A multiple pass evaporator comprising: 
At least two heat exchange units in side by side relation, 

each unit having ?rst and second spaced headers and 
a plurality of tubes extending between and in ?uid 
communication with the respective ?rst and second 
headers; 

an inlet to the ?rst header of one of said units; 
an outlet from the ?rst header of another of said units; and 
means establishing ?uid communication between the sec 

ond headers of said one and said another units; 
whereby ?uid entering said inlet ?rst ?ows through said 

one unit to said second header thereof and then to said 
another unit and said ?rst header thereof and subse 
quently from said outlet in a multiple pass ?ow path for 
said ?uid; 

wherein a manifold extends between said ?rst headers of 
said one and said another units and said inlet and said 
outlet are disposed on said manifold in spaced relation 
to one another; and further including a plug in said 
manifold between said and said outlet and between the 
?rst headers of said one and said another units. 
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28. A heat exchanger comprising: 
?rst and second cores aligned parallel to each other; each 

of said cores including a plurality of ?at tubes disposed 
in parallel with a space therebetween, and a plurality 
of corrugated ?ns located in and extending through the 
spaces between said ?at tubes in each of said ?rst and 
second cores, said corrugated ?ns including a plurality 
of slits located between said ?rst and second cores; 

header pipes connected to opposite ends of said ?at tubes 
of said ?rst and second cores; 

said header pipes being in ?uid communication with said 
?at tubes; and 

?rst and second means disposed on the upper and lower 
ends of said ?rst and second cores to securely ?x said 
?rst and second cores together 

29. The heat exchanger according to claim 28 wherein 
said corrugated ?ns are common to both of said cores. 

30. A heat exchanger comprising: 
a ?rst core having a plurality of ?uid-conducting tubes 

and a plurality of ?ns associated therewith; 
a second core having a plurality of ?uid-conducting tubes 

and a plurality of ?ns associated therewith wherein at 
least a portion of said ?ns are common to and con 
nected to said ?rst and second cores; and 

means disposed between said ?rst and second cores for 
reducing the direct heat transfer between said ?rst and 
second cores. 

3]. The heat exchanger according to claim 30 wherein 
said common ?ns extend from the front of said ?rst core to 
the rear of said second core. 

32. The heat exchanger according to claim 30 wherein all 
of said ?ns are common to said ?rst and second cores. 

33. A heat exchanger comprising: 
a plurality of heat exchanger cores each having a pair of 

header pipes extending in parallel relation to each 
other; a plurality of ?at heat transfer tubes disposed 
between each pair of header pipes in parallel relation 
to one another and connected to and communicating 
with said pair of header pipes at their end portions, and 
a plurality of ?ns provided on the sides of said heat 
transfer tubes, said plurality of heat exchanger cores 
being integrally assembled in parallel relation to one 
another; 

an inlet means and an outlet means for conveying ?uid to 
and from said heat exchanger cores; and 

means for connecting and communicating between one of 
said pair of header pipes of a heat exchanger core of 
said plurality of heat exchanger cores and one of said 
pair of header pipes of another heat exchanger core of 
said plurality of heat exchanger cores, said connecting 
and communicating means including a manifold con 
nected to said inlet means to distribute a heat medium 
introduced through said inlet means to at least two of 
said heat exchanger cores, and said heat exchanger 
further comprising another said connecting and com 
municating means including a manifold connected to 
said outlet means to join said heat medium passed 
through said plurality of heat exchanger cores and 
directs that heat medium to said outlet means. 

34. The heat exchanger according to claim 33, wherein 
said plurality of heat exchanger cores are substantially the 
same size. 

35. A heat exchanger comprising: 
a plurality of heat exchanger cores each having a pair of 

header pipes extending in parallel relation to each 
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other; a plurality of flat heat transfer tubes disposed 
between each pair of header pipes in parallel relation 
to one another and connected to and communicating 
with said pair of header pipes at their end portions, and 
a plurality of fins provided on the sides of said flat heat 
transfer tubes, said plurality of heat exchanger cores 
being integrally assembled in parallel relation to one 
another; 

means for connecting and communicating between one of 
said pair of header pipes of a heat exchanger core of 
said plurality of heat exchanger cores and one of said 
pair of header pipes of another head exchanger core of 
said plurality of heat exchanger cores,~ 

an inlet means for a heat medium connected to and 
communicating with one of said pair of header pipes of 
at least one of said plurality of heat exchanger cores,' 
and 

an outlet means for said heat medium connected to and 
communicating with another one of said pair of header 
pipes of at least one of said plurality of heat exchanger 
cores, said inlet means and said outlet means being 
disposed on the same side of the respective heat 
exchanger cores to be connected to said inlet means 
and said outlet means, said inlet means and said outlet 
means being positioned at substantially the same 
height, and said inlet means and said outlet means 
being connected to said one of said pair of header pipes 
and said another one of said pair of header pipes, 
respectively, via a manifold. 
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36. A heat exchanger comprising: 
a plurality of heat exchanger cores each having a pair of 

header pipes extending in parallel relation to each 
other; a plurality of flat heat transfer tubes disposed 
between said pair of header pipes in parallel relation 
to one another and connected to and communicating 
with said pair of header pipes at their end portions, and 
a plurality of fins provided on the sides of said flat heat 
transfer tubes, said plurality of heat exchange cores 
being integrally assembled in parallel relation to one 
another; said flat heat transfer tubes each de?ning a 
longitudinal axis, and each of said plurality of fins 
extending through at least two of said heat exchanger 
cores in a direction transverse to said longitudinal axis 

of said heat transfer tubes,~ 
means for connecting and communicating a heat medium 

between one of said header pipes of a heat exchanger 
core of said plurality of heat exchanger cores and one 
of said pair of header pipes of another heat exchanger 
core of said plurality of heat exchanger cores,~ 

an inlet means of said heat medium connected to and 
communicating with one of said pair of header pipes of 
at least one of said plurality of heat exchanger cores,' 
and 

an outlet means for said heat medium connected to and 
communicating with another one of said pair of header 
pipes of at least one of said plurality of heat exchanger 
cores. 


